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_ANAMORPHOSIS AND ITS USE IN FOREST GRAPHICS 


b. 


Py : By Donatp Bruck 


* 


Division of Forestry, University of California 


__ Many problems in forestry are most easily solved by means of 
4 curves. The normal procedure in preparing these curves is to assign 
_ one of two correlated variables involved in the problem to each of 
_ the axes of a system of rectangular co-ordinates, and then to graduate 
a these axes into arbitrary but uniform divisions. Where cross-section 


_ paper is used this is done by assuming that some definite number of 
_ squares is equal to 1 inch, 1 foot, or 1 of whatever unit is selected 
a . ° . . 

__ for measuring the variable. The interrelated values of the two vari- 


—- 


ables are then plotted, and (except in cases where the underlying law 
is very simple) a curve is indicated thereby. This curve may be of 
any shape, although the forms characteristic of forestry are neither 
_ excessively numerous nor complex. 
| It is possible, however, to express any of these interrelations equally 
well by a straight line providing the uniformity of graduation of one 
or both of the axes is abandoned. ‘This is illustrated by Figure 1, A 
and B, which are identical in their values, although A is curved and 
Bis straight. This transformation of a‘ curve into a straight line is 
known as anamorphosis.1 ‘The procedure thereof is simple and is 
illustrated in Figure 1 C. In this the same curve as in A is repre- 
sented, referenced to a similar set of uniform co-ordinate graduations, 
all in solid lines. ‘To anamorphose this curve a straight line is drawn 
across it in any-position which coincides approximately with its trend. 
The graduations of the horizontal axis are then revised in such a 
manner that the straight line gives the same values as did the curve 
before. Taking the 2 graduation as an example: it is evident that 


. 


1 Logarithmic cross-section paper is merely a special case of anamorphosis. 
773 
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Fig. 1—A, a curve in its conventional form; B, 
straight line; C, how the anamorphosis was accomplishe 


BR, the same series simultaneously anamorphosed into 
graduating curve, 


E 


the same curve anamorphosed into a 
d; D, a series of harmonized curves; 
straight lines by means of a single 
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ea the intersections of the straight line with the revised 2 graduation 
__and of the curve with the original 2 graduation must be at the same 
number of verical units above the horizontal axis. One therefore 
starts at 2 on the base, goes vertically upwards to the curve, thence 
horizontally to the right to the straight line, and thence vertically 
downward to the axis again, this last point being the revised 2 (2’ 
on the graph). In a similar way the other graduations may be 
appropriately shifted. The heavy lines with arrows in the figure 
_ indicate the course of the eye in relocating the 2 and the 7 graduations. 
To avoid confusion, the straight line and the new graduations asso- 
ciated therewith are represented in Figure 1 C by broken lines. 

It is evident that the precise position of the straight line is imma- 
terial, although if poor judgment is used in locating it, the resulting 
regraduations may be either confusingly condensed or so expanded 
that they fall outside the limits of the paper. It is also evident that 
the regraduation process may be applied to either axis or even to 
both. It is seldom important which is chosen, but it is customary to 
select the horizontal, as this is less often read to fractional values. 
Lastly, it is apparent that a curve which first rises and then falls again 
is awkward to handle. Theoretically it may be anamorphosed, but 
in practice the resulting graduations will double back on themselves 
and become confused. 

Obviously nothing has been gained by anamorphosis in the case 
just illustrated. While the curve has been simplified into a straight 
line, this has been at least fully compensated for through the com- 
plexity introduced by irregular graduations of the horizontal axis. 
This example therefore merely illustrates the fundamental principle 
and process, the advantages of which appear only in somewhat more 
complex situations. 

Such situations arise in many problems which deal with three instead 
of two variables, as, for example, in that of a volume table based 
* on height and diameter or of a growth table based on age and site. 
Z Graphs related to such problems usually present not one but a series 
of so-called harmonized curves, similar in form and regular in their 
progression. Very often it happens that when one of such a har- 
monized series is anamorphosed the regraduation of the horizontal 
axis will automatically serve to convert all the other curves of the 
series into straight lines. Where this simultaneous anamorphosis 
occurs, the advantage is evident. The complexity associated with each 
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of a number of curves has been replaced by a complexity limited to 


the graduations of a single axis. Figure 1, D and E, show a series 
of harmonized curves and the effect thereon of anamorphosis. 

Figure 1 E also illustrates ‘ah additional device, that of a graduating 
curve, which occupies the lower half of the figure. For practical 
reasons some of the forms of printed co-ordinate paper must ordinarily 
be used in graphic work. It will often be found that to superpose 
a new grill of vertical graduating lines over that already printed leads 
to confusion and eyestrain. Figure 1C illustrates this to a minor 
degree. This confusion may be reduced by using profile paper in 
which the printed verticals are less numerous, and by using ink of a 
distinctive color, but even this is somewhat unsatisfactory and in most 
cases the construction of a graduating curve is preferable. It has 
the additional advantage of facilitating the reading of fractional values. 

In Figure 1 E the graduations expressing the two variables, instead 
of being at right angles in the usual manner, are both placed along 
the vertical axis, one leading upwards from O, and the other down- 
wards. The latter series takes the place of the usual horizontal scale 
and therefore represents the independent variable. In reading the 
curves, one starts from any desired value on this lower scale, follows 
a horizontal line to the right to its intersection with the graduating 
curve, then follows a vertical line upward to its intersection with 
the appropriate straight line in the main graph above, and then, finally, 
horizontally to the left to the scale of the dependent variable. The 
heavy lines and arrows in Figure 1 EF illustrate the method of reading 
the value (1.8) on the highest line of the graph corresponding to 
3 of the independent variable. 

The construction of this graduating curve is simple. The horizontal 
axis may first be temporarily graduated in the manner already 
described. The vertically downward axis is next graduated regularly 
and arbitrarily. The intersections of verticals dropped from the 
temporary graduations with corresponding horizontals projected from 
the downward axis will determine a series of points through which 
the graduating curve may easily be drawn. 

A curve such as that of Figure 1 EK makes more evident just what 
has been accomplished by such a transformation. A single curve has 
been substituted for a series of curves. The values of the straight 
lines differ, but the essential shapes of the curves for which they 
stand are identical; in other words they are perfectly harmonized. 
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st how this fact may be utilized will appear in later paragraphs. | 
is first in order, however, to inquire how it may be determined 
ether any given series of harmonized curves may be thus anamor- 
. vhosed in mass. The answer is easy where the underlying equation $ 
_ of the curves is known. It may be shown that simultaneous anamor- 2 


<a 


_ phosis is possible whenever the equation is of the form 
f, (x) fe (2) + f (y) fe (z) +f, (2) = 0 


a here x, y, and z are the three variables and f,, f,, etc., signify “any 
_ function of.” It may also be shown that in the special cases thereof 


B(x) +e ty) Ft, (ze) = 6 
and f, (x) f, (y) = f, (4) 

the resulting straight lines will be respectively parallel and radiating 
from the origin. Unfortunately, the foregoing criteria cannot ordi- 
narily be applied to curves in forestry because they are based on 
empirical data and are of unknown equaticn. These considerations 
fa are of interest, therefore, merely as illustrating the very varied types 
of curves which are susceptible of anamorphosis, and as suggesting 
_ the consequent probability that any given harmonized series can be 
a thus treated. The actual test in the case of empirical data is to 
: anamorphose one curve and then by actual trial to see whether the 
revised graduations result in straight lines for the others. In most 
cases this result will occur and very frequently the straight lines will 
either be parallel or will radiate from the origin of co-ordinates. 

Very commonly the several curves of a harmonized series are of 
varying reliability. In such cases it is obvious that the strongest 
should be the basis of the anamorphosis. In such cases, moreover, if 
the other strong curves become essentially straight lines, any diver- 
~~ gence. from this form on the part of the weaker curves need not be 
E taken too seriously—it is probably due to inadequate data or to poor 
curve drawing, and in such instances the straight line suggested by 
the anamorphosis is an undoubted improvement over the original 


curve. 
. This consideration suggests at once the main field of usefulness of 
4 anamorphosis. Foresters are continually confronted with the problem 
; of harmonizing curves based on somewhat meager data. Usually the 
central curves, being supported by the largest number of observations, 
are sufficiently well defined, but those toward the outer edges of the 
series are discordant. Their readjustment has commonly been treated 
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too much as an art instead of as a science, with the result that their 
harmonization has at times been incomplete or the data misinterpreted. 
By the use of anamorphosis in such cases, the element of human 
judgment is reduced to a minimum, and the process of harmonizing 
becomes nearly mechanical. 

This process is best explained by an example. In a recent study of 
the yield of redwood it was found that of the five sites which were 
recognized, but three were represented by a material number of plots, 
and that of these three sites (I, II, III), site II contained the major 
portion of the data. When it became necessary to determine by 
curve drawing the average height at various ages in the three site 
classes, the conventional method would have resulted in one strong 
central curve, flanked by two much weaker curves which would 
therefore have been shaped largely by reference thereto. ‘The central 
curve was therefore drawn first and anamorphosed into a straight 
line by means of a graduating curve. This straight line was passed 
through the origin, because it seemed probable that the resulting 
system would be of the radiating type. Using the graduating curve, 
the original data for sites I and III were plotted and a straight line 
passing through the origin was easily fitted to each series of points. 
Figure 2 shows the anamorphosed curve for site II, the graduating 
curve, the points representing the original data for sites I and III 
and the final straight line curves fitted to the latter. If the figure be 
redrawn on ordinary co-ordinate paper with a uniform horizontal 
scale it will be found that the corresponding curves fit the data as well 
as could be hoped and that they are perfectly harmonized. Moreover, 
it is obvious that even with the scantiest of data a fair approximation 
to the curves for sites IV and V could have been added, and it is 
clear that had the data for either sites I or III been even more limited 
in range, extrapolation would have been easy and safe up to the limits 
of the range of the site II curve. 

Figure 3 illustrates an instance where the curve form is quite differ- 
ent and where the resulting straight lines are neither parallel nor 
radiating. It is an anamorphosis of the interesting graph presented 
in the March, 1928, issue of the JourRNAL by H. R. Wickenden, on 
page 261. In this case the graduating curve is omitted and a revised 
vertical grillwork constructed from the height curve is shown instead. 
The exact points for the 3, 6, 9, 12, and 15 inch curves are indicated 
by small crosses. Their coincidence with the straight lines is not 
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perfect but on examination their departure therefrom will be found 
to be not only of minor importance, but also, what is more significant, 
to be irregular in trend. This justifies the conclusion that the failure 
to coincide is accidental and not due to any inapplicability of the 
principle of anamorphosis to this particular case. It therefore follows 
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Fic. 2.—The use of anamorphosis in constructing curves showing the relation between 


height and age for three site qualities. 
that anamorphosis might profitably be employed in preparing such a 


a h. . "4° . ° 
a is unnecessary to multiply instances, for new possibilities of appli- 
cation will constantly occur to the forester who has mastered the sim- 


i how tion 
ple technique involved. It may be helpful, however, to call attenti 


780 . JOURNAL OF FORESTRY 


to two variations of not infrequent occurrence. The first has to do 
with cases where no one curve of the series investigated is predomi- 
nating and satisfactory, but where, rather, the several curves are of 
approximately equal strength. ~ In such instances improved results are 
possible by a- process of successively approximating the graduating 
curve and the straight line series in turn. The steps in this process 
are as follows: 

1. Choose the strongest of the curves and anamorphose it by con- 


structing a tentative graduating curve. ; 
2. Using this graduating curve, locate a tentative straight-line 


system. 


4 Ss 6 zi 8 9 10 i 12 13 It 16 18 


Fic. 3.—An anamorphosed stand taper chart. 


3. Erase the tentative graduating curve. 
4. Using the tentative straight-line system of step 2 relocate the 


graduating curve, but this time plot points therefore from all the 
straight lines instead of as originally from the strongest line only. 


The result will be a narrow and well defined zone of points through 
which a revised graduating curve may readily be drawn. 

5. Erase the tentative straight line system. 

6. Relocate the straight line system on the basis of the revised 
graduating curve. 

7. If necessary, repeat steps 3 to 6; normally the results of 6 will 
be satisfactory without this repetition. 


eh 


Ee ae 


ANAMORPHOSIS IN FOREST GRAPHICS 781 


A second variation is desirable in such a case as that of volume 
tables where different curves are strong opposite different portions of 
the horizontal scale. In such cases considerable ingenuity may be 
exercised in taking care of peculiarities of the distribution of data, etc., 
in each individual case. The following process, which illustrates the 
method of attack adopted in one actual case of volume table prepara- 
tion, is merely suggestive: 

1. The curves of volume over d.b.h. for the several height classes 
were drawn on a single sheet, as in the conventional method of volume 
table preparation. 

2. On examination it was found that above each portion of the 
scale expressing diameters some one of the curves was particularly 
well established. These portions of five different height class curves 
were therefore chosen as guide curves, being so selected as to cover 
completely the diameter range, with a slight overlapping at points 
where one curve was abandoned and another adopted. 

3. Starting with the upper guide curve a substitute straight line was 
drawn in any convenient position but passing through the origin. From 
this the corresponding portion of the graduating curve was located 
in the manner already described. 

4. When the end of this portion of the graduating curve was 
reached a second straight line was located as a substitute for the next 
guide curve. Its position was obtained from the portion thereof that 
overlapped the first guide curve, and hence the part of the graduating 
curve already drawn. This line also passed through the origin. 

5. The remainder of the second straight line was then used to con- 
struct an additional portion of the guide curve. 

6. The process was repeated for each guide curve in turn in each 
instance first substituting a straight line therefor and then using this 
to construct a corresponding portion of the graduating curve. 

”. The completed graduating curve, which was slightly irregular 
in form, was then smoothed out. 

8. As this adjustment of the graduating curve had disturbed its 
interrelation with the series of straight lines, the latter were now 
erased and completely relocated. To do this the original data was 
used, each point determined thereby being plotted by means of the 
final graduating curve. The resulting zones of points were readily 
expressed by means of a revised system of radiating straight lines. 
9. These resulting straight lines were now of course equivalent 
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to curves which were perfectly harmonized in form but which per- 
haps were not perfect in their spacing. If the values taken from 
these lines were used, that is, to draw curves of volume over height 
for the various diameter classes, the results might be irregular. Due 
to the form of the anamorphosed curves, if any one of these diameter- 
class curves be adjusted, the remainder will be automatically cared for 
by the same process. One curve, chosen at random, was therefore 
drawn in a separate graph and the values smoothed out in the usual 
way, due attention being paid to the relative weight of the height- 
class curves from which each point came. 

10. The indicated. shift of the straight lines in the original graph 
was now performed... The result was a perfectly harmonious set of 
curves from which the volume table could be read. 

The process just described was rather laborious and it is possible 
that the results hardly justified the work involved therein. It is given, 
therefore, merely to illustrate the flexibility of the anamorphic method 
in cases which depart from the type first described. 

In appraising this method its dangers and the objections to its use 
should be as clearly recognized as its advantages. Like all things of 
value it may be misused and poor results may be secured with it. 
The chief danger, of course, is that of using it in cases to which it is 
not properly applicable. If this is done the curves will be forced into 
a false shape. Constant alertness is necessary to recognize this con- 
dition when it occurs so that the method may be abandoned. The 
danger sign is not so much a failure of the points on the curves to 
fall into a linear zone when anamorphosed as some regularity in their 
manner of departing from this form. Experience, too, is often a 
guide. In the case, for example, of yield table curves of volume over 
age by site classes the use of this method will so completely harmo- 
nize the curves that the age of culmination of current annual growth 
ayd of mean annual growth will be the same for all sites. As this is 
contrary to experience, the method should be used in such cases only 
where the data is too weak to permit any determination of the differ- 
ences in these ages due to site quality. 

Minor drawbacks are the amount of labor involved in the process 
(which, however, is material only in extreme cases), and the fact that 
the straight lines present their data less vividly to the eye. This latter 
objection is only apparent in case the graduating curve is used, for this 
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latter, turned on its side, will be found to duplicate (except for dif- 
ference in scale) the form of the original curves. 

The advantage of anamorphosis, on the other hand, is that, in cases 
to which it is applicable—and they are many—it is a powerful mechan- 


ism for perfecting the harmonization of curves with a minimum dan- 


ger of misinterpreting the basis data. Incidentally it facilitates inter- 
polation and permits a considerable amount of extrapolation with 
unusual ease and certainty. 


REPRODUCTION WITH FIRE PROTECTION IN THE 
ADIRONDACKS 


By Josern Kirrrence, Jr., Lake States Forest Experiment Station, U. S. Forest 
Service, and Harorp Canny Betyea, New York State College of Forestry. 


Much of the spruce slope type in the Adirondack Mountains of New 
York has been cut over or culled for the large spruce at least once and 
often twice. Recent cutting operations have taken larger and larger 
proportions of the spruce and also the balsam fir and some birch. Asa 
result, the proportion of soft wood species is rapidly diminishing and 
consequently a change in the composition of the future Adirondack 
forest is imminent. The demand for spruce for paper pulp and other 
products to supply important permanent industries, makes the question 
of the present condition and probable future growth on these lands one 
of great interest. In order to secure data to throw light on the series 
of problems underlying this question, the New York State College of 
Forestry and the U. S. Forest Service in June and July, 1922, cooper- 
ated in studying representative cut-over areas in the upper spruce slope 
type which had not burned since cutting. Twenty areas in the region 
lying between Wilmington and Mount Whiteface on the north, New- 
comb and Mount Vanderwhacker and Severance and Mount Hoffman on 
the south, were examined intensively. They represented cuttings in 
1862, 1870, 1876, 1887, 1892, 1895, 1909, 191051912, 1915, 1917, ons 
and 1920. Valuable suggestions of areas were received from several 
persons familiar with the region, particularly from A. S. Hopkins, 
Forester of the New York State Conservation Commission, and from 
Howard Churchill of the Finch-Pruyn Company. 

On each area counts were made by size classes and species of the 
numbers of trees standing, windthrown, and cut. The larger sizes were 
tallied on strips one chain wide and the young growth on sample plots 
a square rod in area, spaced at definite intervals along compass lines run 
roughly perpendicular to the contours. 

The upper spruce slope type occurs at elevations from 2,300 to 4,000 
feet. The slopes vary from 10 to 70 per cent. ‘There is a characteristic 
layer of humus from 1 to 3 inches deep over a loamy and usually rather 
shallow soil, frequently broken by rock outcrops. ‘The virgin stands 


contain from 300 to 400 trees per acre from 1 to 24 inches d. b. h. 
784 
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- (diameter breast high), of which 80 per cent is red spruce and balsam 


fir. The balsam as a rule does not exceed 12 inches d. b. h. Paper 


birch, chiefly 10 inches d. b. h. and over, occurs quite commonly. Under 
the main canopy there is abundant advanced growth of all ages, mostly 
less than 6 inches high. The amount of this advanced growth varies 


from 4,000 to 20,000 stems per acre, of which 80 per cent or more is ~ 


spruce and balsam. 
The establishment of young growth was prevented on parts of the 


_- areas studied by the presence of slash or undergrowth. Slash was 


evident on all areas less than 14 years and one area 30 years after cut- 
ting. Piles of slash occupied from 5 to 38 per cent and averaged 14 per 
cent of the cut-over areas. They effectively prevented the establishment 
of most or all of the young growth on the areas occupied by them. 
Mountain maple (Acer spicatum) and fern (Aspidium), among. the 
species of undergrowth, seemed to interfere most seriously with the 
reproduction of tree species. They occurred only in small patches, 
however, and did not affect more than a maximum of 10 per cent of 
any cut-over area. The figures which follow represent the averages of 
what was actually found on the ground on each area as a whole without 
allowance for failure of reproduction due to slash or undergrowth. 

The cuttings took from 20 to 200 trees per acre of which at least 75 
per cent was spruce. Most of them were over 11 inches d. b. h. In 
the more recent cuttings, however, as many as 150 trees to the acre 
between 6 and 10 inches d. b. h. and 80 trees to the acre between 1 and 
5 inches d. b. h. were sometimes cut. In the smaller sizes as for the 
average of all sizes, spruce was cut most heavily. In considering the 
future possibilities of growth on these areas in connection with our 
observation that the largest proportions of spruce reproduction occurred 
on the areas where the largest representation of spruce had been present 
in the old growth, this heavy cutting of the smaller sizes of spruce is 
particularly significant. The process is unquestionably reducing the 
proportion of spruce in the future stands. 

Windthrow as a result of the cutting has taken a part of the trees 


that were left in some cases. A maximum of 55 windfalls to the acre 


since cutting was noted on one area. In general, however, the loss from 
windthrow has not been serious, since the future stand of timber on 
these areas will come almost wholly from the trees which, at the time 
of cutting, had not yet attained a size to be subject to windthrow. 

For spruce, an analysis of the counts shows that there were on the 
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average for all 20 areas, 3,140 trees to the acre less than one-half inch 
d.b. h. The minimum on any area was 320 to the acre and the maxi- 
mum 9,245. Between 1 and 5 inches d. b. h. there were 190 spruces on 
the average, between 6 and 10<inches d. b. h. 27, and 11 inches or over, 
4 to the acre. Several of the areas contained no spruces over 6 inches 
dabei. 2: 

Balsam was represented with an average of 7,700 trees to the acre 
below one-half inch d. b. h. The minimum of this size class was 534 
and the maximum, 45,200 to the acre. There were on the average 313 
balsams to the acre between 1 and 5 inches d. b. h., 22 between 6 and 10 
inches, and 1 over 11 inches. As in the case of spruce, no balsams 
over 6 inches d. b. h. remained cn several of the areas. 

Paper birch had an average of 9,150 trees to the acre below one-half 
inch d. b. h. and a maximum in this size of 32,340 on one of the areas. 
There were also areas where paper birch in the seedling stages was not 
represented. Between 1 and 5 inches d. b. h. there were on the average 
328 paper birches to the acre, between 6 and 10 inches, 27, and 11 
inches or over, 5 to the acre. 

Yellow birch is found at the lower elevations in the upper spruce 
slope type where it replaces paper birch to a large extent. It was, 
therefore, absent in the areas at higher elevations where paper birch 
was abundant. In spite of this fact yellow birch averaged 1,730 trees 
to the acre less then one-half inch d. b. h. and had a maximum on one 
area of 14,232 trees of this size-to the acre. The average in the 1 to 5 
inch class was 70 to the acre, in the 6 to 10 inch class, 8, and in the 
class 11 inches and over, 4. 

Other species, including five cherry, hard maple, mountain ash, and 
aspen were found irregularly. On some areas they were entirely absent, 
and on others, abundant. The average numbers of trees of these minor 
species for the four size classes beginning with the one-half d. b. h. 
and less were 1,090, 125, 9, and 4. 

In relative abundance paper birch and balsam were the dominating 
species. Balsam was found on every area examined with 534 or more 
trees to the acre less than one-half inch d. b. h., followed by spruce with 
320 as a minimum. Balsam also had the highest maximum of 45,200 
to the acre of less than one-half inch d. b. h., although paper birch 
occurred more abundantly on the average for all areas. Paper birch 
also was most abundant in the three larger size classes although it was 
equalled by spruce with an average of 27 trees to the acre in the 6 to 10 
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inch d. b. h. class. This high average for spruce was due to the lighter 


cuttings which were made in the earlier operations. Fortunately the 
paper birch, which grows more rapidly during its early life, does not. 
wholly crowd out the smaller spruces and balsams so that, on the areas 
studied without exception, there is the promise of new stands of birch, 
balsam, and spruce. 

For all species and all sizes the average number of trees to the acre 
on the 20 areas studied was 24,400. The maximum on any one area 


~ was 58,577 and on no area were there less than 3,846 trees to the acre. 


The conclusions which may be drawn from the study are, first, that 
young growth is occupying the cut-over and unburned areas of the 
spruce slope type in the Adirondacks and will undoubtedly reclaim 
them to high forest stands of valuable species if they are protected from 
fire. Second, birch and balsam in about equal numbers are the two 
species which are most abundant in the reproduction. Third, the pro- 
protion of spruce in these stands is 10 to 15 per cent, which is much 
smaller than it was originally in those which have been cut. Finally, in 
order to maintain the representation of spruce which is established and 
to assure the development and maximum growth of the best individuals 
of this and the other species, the application of silvicultural measures 
will be needed periodically as the young stands develop. 


ENTOMOLOGY AS AN AID TO FORESTRY 
By ©. S. Jupp 


Superintendent of Forestry, Hawai 


I have just read H. B. Pierson’s excellent article in the May 
JouRNAL on the importance of forest entomology to foresters and, in 
addition to refreshing my memory on all the bad things that insects 
do and the unspectacular and insidious manner in which they execute 
their work of destruction, I was reminded of that catchy little ditty 
that Thornton Munger once taught the eastern Oregon sheepherder 
who thereupon for several nights bawled it out to his sheep in the 
expansive yellow-pine groves of the Blue Mountains: 

“Here’s to the beetle Dendroctonus 
Who lives in the bark of the pine. 
He feeds on the sap, the son-of-a-yap 
And he’s harder to kill than a lion.” 

And Mr. Pierson has not one favorable word to say for any good 
insect. 

Out here in the sub-tropics of the Pacific Ocean we have insect pests 
as elsewhere. We have real pernicious bugs that attack sugar cane, our 
leading agricultural crop, a fruit fly that spoils our mangoes and 
oranges to some extent and of which California is deathly afraid 
because of her citrous crops. We have army worms that deprive our 
beef cattle of their just abundance of forage, a pernicious horn fly 
that maks life miserable for them, a nocturnal “Japanese beetle” that 
makes the culture of roses impossible except by the aid of artificial 
light, a melon fly that long ago put the price of watermelons up to 
5 cents per pound in the Honolulu market, and a myriad of others. 

We have not, however, been discouraged over the damage caused 
by these winged scourges but have turned for control measures to the 
natural insect enemies and have searched in the original home of each 
and brought back, colonized and liberated the natural parasites which 
keep them in check. 

The entomologists of Hawaii have probably had greater success in 
‘this work than have those in other parts of the world and in their 
\wide-world searches during the past twenty years the local “bug-men” 
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have made some noteworthy and very successful introductions. These 
include parasites on the sugar cane leafhopper, a tachina fly para- 
sitic on the sugar cane borer, several parasites on the Mediterranean 
fruit fly and on the melon fly, many parasites on scale insects, parasites 
on armyworms and cutworms, a scolia wasp parasitic on root-grubs, 
many ladybeetles predacious on plant lice, mealybugs and scale insects, 
several parasites on bean weevils, and parasites and predators on the 
cattle fly and other pernicious flies. The remarkable fact is that most 
of these introduced parasites and predators are successful in keeping 
the pests under control. 

An excellent example of beneficial insect work aided by human 
intelligence occurred recently in connection with the control of a severe 
attack on forest ferns by a weevil which found its way to Hawaii from 
Australia over a decade ago. Usually this pernicious weevil, Syagrius 
fulvitarsis, with a hard, crusty snout, had damaged only maidenhair 
and other potted ferns around habitations with the exception of the 
ferns on the lower mountain slopes back of Honolulu where the. 
amaumau had been almost entirely killed out by the pest. Suddenly 
a new focus of infestation was found on this same species of fern at 
the edge of the wet forest near the volcano of Kilauea, on the island 
of Hawaii, where the weevil seemed to be particularly voracious. It 
was thought at first that the infestation which was assumed to occupy 
only a small area could be wiped out by destroying the colony with 
fire and starvation, and a gang of men was employed to cut and burn 
all the amaumau ferns in which the weevil bred and used for food 
and also the tree ferns, on the tender fronds of which it seemed also 
to feed. 

This was done under difficulties caused by rainy weather and a labor 
shortage. As added precautions, the ground was scorched by a force 
pump fire spray and a belt of crude oil poured over the ground at the 
circumference of the infestation. 

New regions of infestation came to light, however, after more care- 
ful inspections and this intensive control work which lasted several 
months was extended over an area of 18 acres at a total cost of $7,000 
before it was finally abandoned without the last weevil being killed. 

From the first, we naturally were on the alert for a parasite on this 
weevil but inquiry of entomologists in Australia bringing negative 
results, C. E. Pemberton, of the Hawaiian Sugar Planters’ Associa- 
tion experiment station staff, who was then in Australia, was asked 
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to keep on the watch for a natural enemy. With Yankee persistence 
he promptly proceeded twenty miles up the tributaries of the Rich- 
mond River in northern New South Wales and picked up an effective 
parasite on the larva of the weevil. There the parasite, an /schiogonus, 
was keeping the weevil well under control and the ferns looked healthy 
everywhere in the wet, dripping forests. Mr. Pemberton at once 
gathered up a colony of the parasite, and the shipment which was 
forwarded by the first boat was received in Honolulu in May, 1921, 
colonized again, and liberated in the infested regions. Subsequent 
examinations have proved the effectiveness of this parasite and we 
are assured that by virtue of this natural enemy this pernicious weevil 
will never again be a dangerous uncontrolled pest in the Hawaiian 
forests. 

But probably the most romantic and the most spectacular entomo- 
logical stunt pulled off in our fair islands has been the employment 
of insects to furnish us with fertile forest tree seed. Here in 
Hawaii, where forest protection for water conservation, rather than 
growing trees for timber production, constitutes the main theme, our 
chief concern is to keep the forests in the best possible shape so as 
to function as efficient water conservers. Depredations on the very 
susceptible native forests caused by cattle are progressively being 
overcome by fencing forest boundaries and driving out or killing wild 
stock. 

A much more serious problem is the dying off of large areas of the 
indigenous forest due to more intangible causes. ‘This may possibly 
be the result of changes in drainage conditions in the soil, the cracks 
and fissures in the sub-surface lava flows being gradually filled up 
with fallen detritus, or it may be that the leading components of 
the Hawaiian forests which promptly invade fresh lava flows are 
gradually finding the older soils not to their liking. 

The fact remains that we are confronted with the task of building 
up important watershed forests which are slackening in their vigor 
and we are attempting to do this by the infusion of new blood, by 
introducing foreign, tropical trees which will take hold strongly 
under the conditions where our native trees seem to be on the decline. 

Species of the genus Ficus have been recommended for this purpose 
because of their vigorous and comparatively rapid and extensive 
growth and because of the facility with which their seeds may be 
dispersed by birds. In the past geological history of the Hawaiian 
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- Islands, during the many upliftings and subsidences, the connecting 


continental bridge favoring plant migrations must have been broken 
during several eras. Although representatives of the fig family are 
found in Fiji, the Society Islands, and on Wallis Island, the Hawaiian 
group was left out and did not receive a single species. 

With the advent of the early voyagers, many species of Ficus have 
been introduced into Hawaii for shade and ornamental purposes. 
The India rubber tree (Ficus elastica) familiar in New England as a 


 bay-window pot plant, the Indian banyan (Ficus bengalensis), the 


Chinese banyan (Ficus retusa) and many others were brought as 
seedling plants or slips, set out in various parts of the Territory, and 
have grown to maturity without ever producing a single fertile seed. 

Among the figs represented as large trees in Honolulu are two 
species from Australia which give great promise of usefulness in 
strengthening our watershed forests. These are the Moreton Bay fig 
(Ficus macrophylla) and the Port Jackson fig (Ficus rubiginosa). 
Although these had periodically produced large amounts of flower 
receptacles, resembling somewhat the edible fig but considerably 
smaller, no fertile seed had ever been set in them and the fruit fell 
from the trees before it came to maturity. 

The reason for this was due to the fact that the wasp which is 
essential for the pollination of the blossoms in the receptacles had 
never been introduced. To make practical use of these trees, there- 
fore, our efficient entomologists were called upon to secure the proper 
fig wasps required by these particular two species of trees to enable 
them to produce seed, in the same manner that before a single Smyrna 
fig could be brought to maturity and developed to edibility in Cali- 
fornia the pollinating insect had first to be secured. 

The peculiar circumstance surrounding this relationship is that 
there is a mutual dependence between the wasp and the tree. Without 
the ceaseless aid of the wasp, the tree could not prolong its existence 
indefinitely because there would never be any fertile seed formed in 
its figs and it would ultimately perish with no seedling offspring to 
take its place. The fruit does not mature without the agency of the 
fig wasp. On the other hand, the wasp cannot develop or exist without 
the presence of the fig fruit in the proper condition for it. There is a 
very remarkable coordination in the development of both seed and 
wasp and the curious part of it is that each different species of tree 
has its own different species of fig wasp to assist it in seed production. 
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These wasps, by the way, are very small, and are more the size of an 
ant than like the wasp with which most of us are probably disastrously 
familiar. 

The pollination brought about by the female wasp by the process 
which I shall soon describe does not appear to be due to superior intel- 
ligence on her part but to the unintentional result of her actions while 
searching selfishly for a place in which to rear her babies. Any one at 
all familiar with a fig fruit knows that its numerous fiowers are 
situated on the inside of the receptacle. The only place that suits the 
female wasp’s fancy for egg laying is within these flowers. 

Besides the female flowers, there are others in which pollen grains 
are formed. These two kinds of flowers do not develop simultaneously 
in the same fig, so that it is necessary for a fig wasp to come from a 
different fig in a different stage of development to bring poilen to pol- 
linate the female flowers before they can set or before a mature fruit 
can be produced. The male flowers, in which the pollen develops, are 
very immature in any given fig at the time the female flowers in the 
same fig are just ready to receive the pollen. The pollen can reach 
the female flower, at the time it requires it, only by the wasp, hatching 
from a ripe fig in which pollen has just been scattered from the male 
flowers, leaving the fruit with its body covered with pollen and imme- 
diately flying to and boring into a young fig containing female’ flowers 
just ready for the pollen. The female wasp is capable of extended 
flight and in the case of the fig wasp (Pleistodontes imperialis) at- 
tached to Ficus rubiginosa it is known to have flown against the wind 
for a mile and a quarter in seeking out another tree in Honolulu of 
the same species. 

Let us see just what happens when the female wasp has a notion to 
lay eggs. She first sees the light of day by boring through the walls 
of a mature and ripened fig. 

With uncanny craftiness she seeks out a fig in which the female 
flowers are just ready for the pollen. She enters through the natural 
opening at the apex of the fruit and places an egg in each flower she 
selects. While doing so, she crawls about and pollinates the other 
female flowers with pollen grains which were adhering to her body 
from the older fig where she herself had grown to maturity. 

The eggs then hatch out and the young wasps grow to maturity. 
The fig at the same time has been developing and ripening both seeds 
and pollen flowers, so that when the mature wasp issues from the 


ENTOMOLOGY AN AID TO FORESTRY 793 


ma ture fig which has changed, in the case of the Moreton Bay fig, 
from a light green to a yellowish and finally dark purple tinge, the 
male flowers have reached maturity, the pollen sacs are ruptured freely 
and a vast quantity of minute, white pollen grains, is scattered through- 
out the interior. Every wasp becomes covered with these fresh pollen 
grains which adhere to the insect and are carried to a younger fig as 
_ before. This new fig is in turn pollinated and the cycle is repeated. 
__ This wonderful and complicated process of flower pollination for the 
_ production of seed in the Moreton Bay fig was actually carried by 
C. E. Pemberton from Sydney to Honolulu, a distance of 4,500 miles, 
and it is the first case on record where the fig wasp of a wild fig tree 
_ has been established outside of its natural habitat. He collected several 
_ hundred well-grown figs which were just reaching maturity and which 
_ contained large numbers of living pupae of the wasp Pleistodontes 
_ froggati. These were placed in the cool chamber of the S. S. “Ven- 
4 tura” at a temperature of about 45° F for the two weeks’ voyage. The 
3 
3 
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liberated on February 9 and 10, 1921, in the two large Moreton Bay 
fig trees in Honolulu. The females were soon observed to enter young 
‘figs in their new home. On June 22, 1921, a little over four months 
later, figs from these trees were found to contain wasps, which evi- 
dently were of the second or third generation. Now the fruit on these 
trees no longer drops while still hard and immature. It takes on a 
larger size, assumes a dark color and becomes real soft before it is 
shed from the tree. Moreover, these fruits contain fertile seed from 
which thousands of young seedlings have already been raised and dis- 
tributed throughout the Hawaiian Islands. 
The fig pollinating wasp (Pleistodontes imperialis) on the Port 
- Jackson fig tree (Ficus rubiginosa) was similarly transported from 
Australia in January, 1922. During the following July figs were 
collected and specimens of the wasp reared from them, indicating that 
it had become established in Honolulu. Instead of producing small, 
hard, green or yellow fruit which dropped from this tree in an 
immature state, it now, thanks to the wasp, sheds an abundant crop of 
larger, ruby red, soft figs which are full of fertile seed. No longer do 
we have to send away for fig seed of these two species and their spread 
by birds is now made possible by virtue of utilizing superior entomo- 


logical knowledge. 


3 lot arrived in good condition and 2,000 living female wasps. were 


GROWTH OF WHITE SPRUCE IN THE ADIRONDACKS * 
By A. B. RECKNAGEL 


White spruce (Picea glauca) has a wider distribution in the Adiron- 
dacks than is commonly known. ‘The species is found as a com- 
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ponent of the spruce flat and swamp types in the Eastern and Central — 


Adirondacks. Particularly is it found on the watershed of the upper 
Hudson (from Newcomb to Tahawus) and along the Cedar River 
near Indian Lake, N. Y. It has also been noted between Jay and 
Wilmington and along the road between Speculator and Wells in 
Hamilton County. 

Last year opportunity came to make a study of the growth of white 
spruce in collaboration with Howard L. Churchill, T. H. Crawshaw, 
and P. K. Miller, of Finch, Pruyn and Company, and P. A. Herbert, 
then of Cornell University. 

The study followed the method already described for red spruce 
and balsam in the Adirondacks.2, A 10-inch Swedish increment borer 
was used; the borings were made at breast height, the diameter was 
determined by calipers and the heights by hypsometer. Altogether 
279 trees were measured and inasmuch as the trees were bored to 
the core wherever possible, the total number of measurements secured 
was 868. 

The computations of the field data were but recently completed. 
The first thing was to determine the average number of rings in the 
last inch of radius, by d. b. h. classes. The results are given in 
Table 1. 

Next were computed the heights and from these, curved and tabu- 
lated, a local volume table in cubic feet was prepared, based on the 
table for spruce given in Cary’s “Manual for Northern Woodsmen.” 
These data are also given in the table herewith. 

The current annual increment was computed by Pressler’s well- 


known formula and the results, as given in the table, are harmonized 
by a curve. 


_ ' Paper read at the meeting of the New York Section of the Society of Amer- 
ican Foresters, August, 1923. 
*See JournaL oF Forestry, October, 1922. 
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* TaBLE 1.—Diameter and Volume Growth of Adirondack White Spruce. (Based 


on 868 Measurements in Essex and Hamilton Counties, N. Y.) 
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No. of annual Current annual 


Diameter To ; Volume (Cary, rings in 1 i 
breast high nh ae Pp. 239) ic rcs ae scent (Preis 
(inches) feet (curved), ler) (curved), 
- per cent per cent 
5 31 2.7 Ag” | Up learn reeset ce 
6 37 4.7 06 2 Al pentane. t.eree 
is 42 6.5 8.0 9.2 
8 47 9.0 8.3 8.0 
9 51 12.3 8.4 al 
10 53 15.6 8.3 6.4 
as 55 19.7 8.2 5.9 
12 57 23.8 8.0 5.3 
13 58 27.2 Weak 4.9 
14 58 31.8 7.4 4.5 
15 58 35.8 7.0 4.2 
16 59 40.4 6.6 3.9 
ily; 59 45.4 6.1 Bat 
18 59 49.4 5.6 3.5 


The values in the table indicate that, under identical conditions, 
white spruce grows more rapidly than does red spruce. Up to a 
diameter of 12 inches the growth is better than 5 per cent in volume 
yearly. The trees on which this study is based are for the most part 
forest grown. 

It is safe to predict that white spruce will play an important part 
in the future of the Adirondacks. It is of equal quality with red spruce 
for paper pulp and is far better adapted to nursery practice and to 
planting. The rapidity of growth shown by this study is further 
evidence of its suitability for forest management. 
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TWENTY YEARS’ GROWTH OF PLANTED NORWAY, JACK, 
SCOTCH, AND WHITE PINE IN NORTH 
CENTRAL MINNESOTA 


By J. H. ALLIson 


LOCATION 


ey he eo © 


The plots furnishing the growth data herein recorded are located 


upon the grounds of the North Central (Agricultural) Experiment 


Station at Grand Rapids, Minn. ‘This station is located about 20 miles © 


east of the eastern boundary of the Cass Lake National Forest. 
HISTORY 


In the spring of 1897 Warren Pendergast, then superintendent of 
this station, purchased several thousand wild jack and Norway pine 
seedlings which had been dug in the woods near Carlton, Minn., a 
town near Duluth and about 75 miles southeast of Grand Rapids. 
These seedlings were placed in transplant rows upon the station 
grounds. The transplant rows were three feet apart and the seedlings 
were spaced six inches apart in the row. The Scotch and white pine 
stock was obtained from or through the U. S. Bureau of Forestry, 
the Scotch pine in 1897 and the white pine (2-2 stock) in 1898. 
These species were placed in transplant rows along side of the wild 
Norway and jack pine. All four species remained in these transplant 
rows until planted on the present site in 1900 and 1901. 

In 1899 Prof. H. H. Chapman, who had become superintendent of 
this station, decided to use this stock, which was in the transplant 
beds already mentioned, to determine for North Central Minnesota 
(a) the relative value, for planting purposes, of these four species, 
namely, Norway, Scotch, jack, and white pine; (b) whether they 
should be planted in pure or mixed stands; and (c) the spacing which 
should be used in field plantations. During that year he set aside 
a 32-acre tract of rough, stony, cut-over station land as an experi- 
mental area and divided it into acre plots. This tract had been 
formerly, and parts of it still were, covered with a fair stand of 
Norway pine, mixed in with which were a few jack pines. Ten of 
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4 these plots were planted in 1900 and four more in 1901, using 4 by 4, 
6 by 6, 8 by 8, and 10 by 10 feet spacings for pure N orway and white 
; pine plantations and a 6 by 6 foot spacing for mixed “Norway-white- 
_ jack pine” and “Norway-Scotch pine” plantations. Just before the 
1900 planting operation was undertaken, the entire area was burned 
_ over, some parts of it being severly burned, other parts burning hardly 
_ at all. No other preparatory site clearing operations were undertaken. 
_ The plots selected for planting were practically free from debris, 
brush or timber cover. 

_ The actual planting operation was carried on during the latter part 
_ of April. The stock must have been large—although its size was not 
recorded, except for the Scotch pine which averaged about 17 inches 
high. The trees were dug out of the transplant rows with a spade, 
laid on the ground and left there with their roots covered with earth 
. until needed at the planting site to which they were hauled in a wagon 
— box, roots down, tops up, after having been thoroughly wet down. 


_ Upon arrival at the planting site they remained in the wagon box. 


~ until needed, the time varying from a few minutes to over night. 
- Bushel baskets were used in distributing the trees to the planters. 
_ Spades were used in planting. The sod was cut and turned back, a 
spade full of earth was removed, the tree inserted, the earth replaced 
-and trampled down, and the sod turned back. The weather was quite 
hot and dry during the 1900 planting period, and no rains fell before 
or during the operation. The frost was not yet entirely out of the 
ground. No record of the weather conditions was made at the time 
of the 1901 planting operation. 
Reduced to an acre basis, the 1900 6 by 6 foot plots cost $3.94 
~ per acre for planting work and $1.66 per acre for digging, the trees 
and hauling them three-fourths of a mile from the transplant bed to 
the planting area making a total cost, in 1900, of $5.60 per acre for 
« the work done that year. Similar work in 1901, cost $8.85 per acre, 
but only about 2,000 trees were planted in 1901 as against 13,000 in 
1900. Neither the original cost of the planting stock nor the cost of 
caring for it while in the transplant beds is included because these 
costs have not been recorded. a 
In the spring of 1905 a fire swept over all of these plots, killing 
practically all of the trees set 4 by 4 feet, 8 by 8 feet, and 10 by 10 Teet, 
and severely damaging the 6 by 6 foot plots. Beginning with and 
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continuing since 1905 the entire area within which these plots are 
located has been used as pasture. 

In 1915 I heard of these plantings and determined to use them, if 
possible, for the purpose of securing growth data. Upon looking 
them up, it became apparent that none of the original plots could be 
used as originally laid out—due to the extensive blanks caused by the 


ee er 


1905 fire. Furthermore at that time I was unable to determine the — 
dimensions and location of the original plots. Considering the stands — 


as they then stood, I decided to lay out, within the boundaries of 
certain of the original plots, seven small plots, three in the pure 
Norway, two in the pure white pine, and one each in the mixed 
Norway-Scotch pine-and Norway-white-jack pine stands. These plots 
were laid out and measured in December, 1915, and again in Novem- 
ber, 1920. 


DESCRIPTION OF My 1915 PLOTS 


Plot I—Scotch and Norway Pine.—Within the north part of 
original plot 16. It covers an area of 0.25 acres (net 0.15 acres). It 
was practically free from brush and debris at the time of planting. 
The north half of the plot is pure Scotch pine; the south half Scotch 
and Norway pine in alternate rows, planted 6 by 6 feet in 1900. The 
Scotch pine was from 14 to 20 inches high at the time of planting. 


Alder and hazel brush has come into the openings caused by the 1905 
fire. 


Plot II—Norway Pine.—Located in the south half of original plot 
16. It has an area of 0.25 acres (net 0.16 acres). Planted 6 by 6 feet 
in 1900. Brush is coming into the blanks in this stand. 


Plot III.—Jack and Norway Pine.—Part of original plot 117, planted 
6 by 6, in 1900. It has an area of 0.40 acres (net 0.28 acres). ‘The 
Norway and jack pine was planted in alternate rows. ‘The white pine, 
which replaced the Norway pine in the southern part of this plot, 
has almost entirely disappeared, probably due to the fire of 1905. 
Hazel and alder brush has occupied the blanks in‘this stand. 


Plots IV and VI.—Norway Pine——Both located within original 
plot 115. Total area 0.78 acres (net 0.66 acres).. Planted 6 by 6 


feet in 1900. No brush or debris on these plots at the time of planting. 
Very little brush on them now. 
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Plot ViWhite Pine—Part of original plot 114, planted 6 by 6 
feet in 1900. It has an area of 0.27 acres (net 0.23 acres). It 
_ includes the best body of white pine on the original plot. There were 
a few jack pine seedlings, but no brush or debris on this plot at the 

_ time of planting. The jack pines have persisted. There is very little 
brush now on this plot. 

Plot VII.—White Pine—Part of original plot 1114, planted 6 by 6 
eo. in April, 1901. This plot covers 0.57 acres (net 0.28 acres). 
_ Over half of the trees, even in the best parts of the original plots, 
_ have died and disappeared, due largely to the fire of 1905. ‘’he 
__ blank portions of the area are being rapidly occupied by jack pine. 


The period (1916-1920) during which these plots have been under 

_ observation has been one of local drought, the average annual pre- 
_ cipitation for this period being 22.15 inches as against the 33 year 
. average of 27.38 inches, while that received during the growing 
season (May 1 to Aug. 31) average 12.16 inches as against 15.47 
_ inches for the 33-year average. One year, 1917, was particularly dry, 
_ the total precipitation amounting to only 14.71 inches, and that received 
during the growing season to only 6.32 inches. Otherwise climatic 

- conditions do not seem to have varied much from average, except that 

the summer of 1919 produced a few unusually hot days. 

The trees within the plots selected in 1915 have been growing rapidly, 
especially during the last five years in spite of drought and grazing. 
The trees on these plots do not differ appreciably in size or vigor from 
those growing upon the remaining parts of the original plots. 
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SUMMARY 


Norway Pine.—This species stood the fire of 1905 better than either 
one of the other three species. In mixture with Scotch and jack pine, 
it at first fell behind these species in diameter and height growth, but 

_ it is now approximately holding its own with the jack pine and is 
gaining over the Scotch pine. In pure stands this species is not grow- 
ing quite as fast, in either height or diameter, as it is in mixture, but 
on the other hand the pure stands are very much denser (average 640 
trees per acre) than are the mixed stands (total of 307 trees per acre 
for the jack-Norway mixture and 507 trees for the Scotch-Norway 
mixture). In volume, this species, in pure stands, has been producing 
woods at an average rate of about 0.6 cords per acre since these 
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plantations were established. During the last five years, however, it 
has been producing wood at the rate of about 1.36 cords per acre per 
year. This growth has been made in spite of the fact that the last 
five years have been years of drought. If the dominant trees continue 
to grow during the next ten years at the same rate that they have 
during the last five, they should reach, at 31 years of age, a breast 
height diameter of about ten inches and a height of 45 feet. Judging 
from general appearance, the pure Norway stands should be thinned 
within the next ten years, probably within five years. . 


Jack Pine—In mixture with Norway pine. The individual jack 
pines are now larger, in both diameter and height, than any of the 


| 


other species. In ten years more (31 years after planting) the domi- — 


nant ones should reach approximately 11 inches in diameter breast 
high and 45 to 50 feet in height. But the number of trees per acre 
is small, there being only 307 including the Norways in the mixture. 
The annual wood production of these 307 trees, however, is only 
slightly less than that of the pure Norway stands (average 640 trees 
per acre). The reduction of the number of trees from about 1200 to 
the acre to 307 to the acre was mainly brought about by the fire of 
1905. Apparently a wider spacing than 6 by 6 feet, say 8 by 8 feet or 
10 by 10 feet, would work very well, as far as volume production is 
concerned with jack pine or jack and Norway pine mixture. 


Scotch Pine—In mixture with Norway pine. This species started 
off more vigorously than either of the other three species, but during 
the last five years all of the other species have gained on it. The jack 
pine has now passed it in both breast high diameter and total height, 
while the Norway pine has caught up with it in height and is gaining 
on it in breast diameter. It has developed poor form, however, and 
is very much more crooked than the other species. In addition, it is 
being vigorously attacked by sap suckers. 


White Pine.—This species was very severely damaged by the 1905 
fire. Apparently the pasturing of the tract also has injured it. Fur- 
thermore, the white pine weevil has attacked most of the trees, causing 


them to develop a very brushy, squatty form. In 1915 this species — 


appeared to be in distinctly poor health. It is now in vigorous health. 


During the last five years it has grown well, both in diameter and 
height. 


: na CONCLUSIONS 


at Of the Division Be Soils at ae aaa Een “i 
who is familiar with this tract, states that it is “second-rate 
: ultural land” and that it seems to have “a sandy loam surface with 
bs soil of the same character or somewhat coarser, carrying many 
lers and cobblestones.” The ground was originally occupied by a 
stand of Norway pine. Apparently the soil is a fair Norway or a 
good jack pine soil. Jack pine is seeding in on it very vigorously. 
These plantations indicate, 21 years after planting, that Norway and mag 
; jack pine are the species best suited to rather poor soils under local ae 
climatic conditions ; that these species may be used alone or in mixture; 
that they will grow vigorously even during the periods of drought; 
e that they may be depended upon to produce a mean annual growth for 
g periods of 40 or 50 years of at least three-fourths of a cord of wood 
per acre per year, and in all probability of a cord or slightly more per 

- acre per year; that these species should be so planted or thinned that 
% there would be, in pure stands, about 300 to 400 jack pines or 500 to 
- 600 Norway pines per acre at the end of 20 years; that Scotch pine 
~ should not be planted, except experimentally; and that no definite 
- conclusions can yet be drawn with reference to white pine. 
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CURRENT GROWTH IN NORWAY PINE 


By T. ScHantz HANSEN 


Lake States Forest Experiment Station, Cloquet, Minnesota. 


The plot on which this article is based was established in 1912 as one 
of a series of thinning plots at the Cloquet Forest Experiment Station. 
It was the only plot of the series located in a Norway pine stand. No 
thinning was done, other than that which took place naturally. Thus 
having measured the plot for the third time in 1922, it is possible to 
give a few indications about the growth of fairly young Norway pine 
stands. 

The stand of which the plot is a part is a mixture of Norway pine 
and jack pine. There is very little underbrush present and no reproduc- 
tion except in the openings. There is a good layer of humus covered by 
a heavy coat of needles and other litter which does not decay rapidly. 
The ground cover consists principally of blueberry, sweet fern, honey- 
suckle, and wintergreen. The soil is sandy and grades off into a rather 
coarse gravel. It lies in the surface formation classed as outwash gravel. 

As is typical of this region, the stand has been subjected to a number 
of fires so all the trees are more or less cat-faced. These scars show 
three fires all coming from the same direction. While these fires doubt- 
less have had some effect on the rate of growth it must be remembered 
that it is common to all stands of like age in this region. 

When the plot was established in 1912, the average age of the Nor- 
way pine was 88 years and of the jack pine 86 years. This would place 
it in a very thrifty stage for Norway pine. Yield tables for Norway 
given in U.S. D. A. Bulletin 139 show the culmination of mean annual 
growth at 130 years regardless of site, while the current annual growth 
culminates at 110 years. There are no normal yield tables available for 
jack pine, but it is known that the growth culminates at a rather early 
age so the jack pine can be expected to be on the decline. 

The plot covered an area of two acres. At the time of installation 
there were 234 trees on the plot, 140 or 59 per cent were Norway pine, 
91 or 39 per cent were jack pine, and 3 or 2 per cent were white pine. 
It is not entirely typical of the region to find so heavy a mixture of jack 
pine in such an old stand of Norway pine, but it is not.an unusual occur- 
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"rence especially on the more sandy sites. In 1917 there were 206 trees 
_ on the plot, or a loss of 11 per cent; 137 or 66 per cent were Norway 
_ Pine, 66 or 32 per cent were jack pine, and 3 or 2 per cent were white 
- pine. Thus five years after establishment we can see there is a heavy 
_ loss in jack pine. In 1922 there were 192 trees showing a loss of 6 
" per cent from the stand in 1917; 136 or 70 per cent of these were 
Norway pine, 53 or 28 per cent were jack pine, and 2 per cent were 
_ white pine. In the ten-year period the proportion of Norway pine 
e. ‘increased 4 per cent in the stand due to the heavy death in the jack pine. 
— The loss in jack pine was caused through windbreak and rot. Very 
=. often the tree would become so weakened as to break before the rot 
~ entirely killed it. The heart rot infesting the pine appeared to be 
_ Trametes pini. The remaining jack pines are not in a thrifty or 


healthy condition, so the loss will probably be heavier during the next 
five-year period. 
. Table 1 gives the d. b. h. and the total height of the average tree for 


ss the different periods. 
ea 


TABLE 1—D. b. h. and Height of Average Tree. 


D. b. h. (inches) Total height (feet) 
es Species 
ee 1912 1917 1922 1912 1917 1922 
Norway pine 14.8 15.2 68 72 70 
Jack jee hee ae . 13.1 13.3 66 13 76 
WWHItE pine... se 8s d iy 18.2 69 79 74 


The diameter of the average tree was computed from the average 

- basal area. Measurement was made at the same point on the stem for 

the three successive measurements. The average tree shows a marked 

increase in diameter for the first five-year period with an increase less 

than half as much for the following five-year period. This can hardly 

| be accounted for by virtue of the stand reaching maturity. The loss 

of 28 trees ina period of 10 years should have stimulated the remaining 
trees considerably. ; 

The height of the average tree as given in the table is not the 
height of the tree of that diameter, but it is an average of all heights. 
Many discrepancies were noted in the height measurements taken at 
different periods. Heights were all taken with a Forest Service stand- 


ard hypsometer. The probable reason for the difference in readings 
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is the choice of point of measurement and the angle from which the 
tree is measured. Few trees are exactly perpendicular so the angle 
from which measured would affect the height reading considerably. 
This error would tend to be compensating through the entire plot. 
In a stand of this age not much increase in height would be expected. 

Volumes: were compiled using Tables 19 and 21 in U. §. D. A. 
Bulletin 139, Norway Pine in the Lake States, and Tables 24 to 25 in 
U. S. D. A. Bulletin 820, Jack Pine. Table 2 gives the volume of the 
Norway pine and jack pine at the time of the three measurements. 
The white pine was not considered because of its small numbers. 


TABLE 2.—Volume of Norway Pine and Jack Pine Expressed in Board Feet and 


Cubic Feet. 
Norway pine Jack pine 
Year 
Bds it Cu it Bd. ft Cu. ft 
NOI Qiceagersieve oat ver 20,973 5,253.6 8,985 2,445.6 
MOAT: Feta creuster cies 25,561 6,173.4 8,252 2,223.8 
1 Oe Diererererspo cieieket 26,681 6,402.5 6,815 1,760.9 


If we express the rate of increase in per cent we have the results 
shown in Table 3. 


TABLE 3.—Rate of Growth Based on Table 2. 


Norway pine Jack pine 
Year 
Bd. ft. | Per cent} Cu. ft. | Per cent] Bd. ft. | Per cen:| Cu. ft. | Pes cent 
LOU Gere inc cranere| 4,688 22.3 919.8 17.5 733 8.1 221.8 9.7 
O22 RoR. Aare 1,120 4.3 229.1 Saas 1,437 17.4 462.9 20.8 


Norway pine lost through windfall 266 board feet or 72.4 cubic feet 
during the period of 1912-17 and only 160 board feet or 39 cubic feet 
from 1917-22. This would indicate that the stand is thrifty and sound. 

Jack pine tells a different story. During the five-year period of 
1912-17 there was a loss through windfall, windbreak, and death of 
2,853 board feet or 839 cubic feet. The period of 1917 to 1922 showed 
a loss of 1,546 broad feet or 385.2 cubic feet. Jack pine in this stand 
is truly decadent. The wisest practice to follow would be the complete 


removal of jack pine from stands of this character before they reach 
this stage. 
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There is a falling off in rate of growth which*can not be explained 


by virtue of the stand having reached maturity. All work done pre- 
viously indicates that current growth Norway pine does not culminate 


until the stand is 110 years*6ld. This stand is now 98 years old. 
Moreover the change in rate due to maturity would be gradual rather 
than abrupt. There evidently was some external factor at work. 

The factor which seems to influence growth markedly is the rain- 
fall the stand receives. Table 4 gives the rainfall by months for the 
two periods. The total yearly precipitation and the average monthly 
precipitation is given as well as the total precipitation for the various 
months over the entire period and the average. 

‘We find that when we consider total precipitation there is very little 
difference in the two’ periods. The second period received a total 
of 8.89 inches less rainfall than did the first. This is not a very large 
difference considering the fact that it occurred over a period of five 
years. In each period we find two years with a total precipitation 
below the average, one year average, and two above average. 

If we confine ourselves to the growing period of the five months, 
April to August, inclusive, we find that the second period received 
10.10 inches less rainfall in the growing seasons than did the first. 
The average rainfall for the season in the first period being 16.59 
inches and in the second period 14.51, a difference of 2.08 inches, or 
very nearly an average month’s rainfall. This difference in precipita- 
tion probably accounts for some difference in the rate of growth. 
The year 1917 was much below normal in precipitation as was the 
year 1918. The last year of the first period and the first year of the 
second being dry would doubtless have a tendency to retard the rate 
of growth. These are but suppositions which the next measurement 
will have to bear out. 

Summing it all up, then, this plot shows the Norway pine to have 
been in a thrifty stage five years ago, and while it did not show a 
corresponding increase during the second period, it was not deteriorat- 
ing. Jack pine in the stand is shown to be decadent with a heavy loss 
in volume, indicating its removal at much earlier age. 


—— a . 


_ THE IMPORTANCE OF DUFF MOISTURE CONTENT IN 


THE FOREST FIRE PROBLEM} 


By H. T. Giszorne, 


Priest River Forest Experiment Station 


The fire season of 1919 is recognized today as being the most dan- 


_~ gerous of all seasons since active forest protection began to be applied 


in northern Idaho. Among the men who were in charge of fire 
fighting organizations at that time the consensus of opinion is that 
very few individuals recognized the symptoms of approaching danger 
until extreme dryness and an epidemic of forest fires taxed the 
strength of the protective organization to the utmost. ‘There was no 
method available then for obtaining measuremnnts of existing dryness 
to serve as a check on observation and experience. The same condi- 
tions resulted in extremely large fire losses in western Washington 
early in 1922. It is obvious that there is a great need for some sort 
of measurement which will serve as an index of existing and approach- 
ing fire danger. 

Most investigative work concerned with forest fire conditions has, 
in the past, endeavored to use some simple element of the weather as 
an index of prevailing inflammability. We know that the weather 
controls inflammability by controlling the amount of moisture in the 
various fuels that burn in a forest fire, consequently weather records 
seemed to offer a means of providing the desired index. It 1s apparent, 
however, that complete weather records contain such a multitude of 
combinations of the various factors which compose the weather that 
any consistently accurate deductions of the effect on inflammability 
are extremely difficult. Records of rainfall alone probably have been 
used more than any other simple measurement as an indicator of 
wetness of fuels, but such records have been insufficient because they 
failed to consider the varying degrees of atmospheric drying power 
between periods of precipitation. Vapor pressure, relative humidity, 
and evaporation records have also been used and while they undoubt- 
edly add to our knowledge of the situation they, in turn, fail to allow 

1 Presented at annual meeting of the Society at Baltimore, Md., December 28, 


1923. 
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for the full effect of precipitation. It is evident that all of the com- 


‘ponents of the weather must be given proper consideration, yet from 
experience we have found that complete weather records are both 
difficult to obtain and overwhelmingly impractical in their application. 
At the Priest River Forest Experiment Station in northern Idaho 
we are studying all of the factors which affect inflammability in the 
forests. We are endeavoring to obtain a simple measurement which 
will serve to indicate the prevailing degree of inflammability. _ Acting 
on the results of previous researches by Show in California and Larsen 
at Priest River, we have obtained considerable data on the moisture 


contents of the important forest fire fuels throughout the last two fire 


seasons. 

Light fuels such as fine hair moss and the dead leaves of herbs and 
shrubs seem to show the effect of the weather for only 12 to 24 hours 
preceding the time of measurement. Small twigs supported in the air 
will hold their moisture longer than moss and will require more atmos- 
pheric moisture to increase their wetness appreciably. The top quarter 
to half-inch layer of duff responds even more slowly to changes in 
the weather yet much faster than heavy slash or the outside half-inch 
of windfallen trees. The full layer of duff is still more sluggish in its 
responses, and the inside wood of windfalls may have a hang-over 
moisture content in proportion to weather conditions which prevailed 
several months previous to the date of measurement. Rain, hail, snow, 
temperature, humidity, wind velocity, sunshine, soil moisture, exposure, 
and slope have all exerted varying influences on the moisture content, 
consequently the inflammability, of some or all of these forest fire 
fuels, hence if we measure their respective moisture contents we have 
the resultant effect of all the influences. 

The technique of measuring the amount of moisture in each of these 
fuels so that results can be plotted every day and at different hours in 
any one day has not yet been developed, however. Furthermore, these 
fuels, mentioned above, are not of equal importance. Light moss and 
dead weeds may be dry enough to be ignited with a match, yet if twigs, 
duff, and branchwood are too wet to burn there is no serious fire 
danger prevailing. Our burning tests to determine inflammability 
according to amount of moisture in the materials have shown these 
conditions repeatedly in the white pine type of northern Idaho. 

The term “forest fire” as commonly used in northern Idaho includes 
any fire in or near the forest, whether the principal fuels are weeds 
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and grass, slash and logging equipment, or duff, windfalls and green 
timber. The principal fuel may vary considerably, however, and this 


variation must certainly be taken into account when measurements 


_ are made to determine the prevailing degree of inflammability or the 


probable danger. In the western white pine timber type fire cannot | 


_ spread far except through duff, dead branchwood, and windfalls, 


unless an exceptional wind velocity and a very dry atmosphere prevail. 
Crown fires occur, but they are exceedingly rare when the duff, dead 


_branchwood, and windfalls are too wet to burn. The average fire, 


which causes the greatest expense and loss, runs through these three 
principal fuels before it rises to a crown fire and a conflagration. 

Our field measurements and laboratory tests covering the last two 
fire seasons show that the top quarter to half-inch layer of duff is 
sufficiently responsive to weather changes so that it can be used to 
provide a warning of impending inflammability in advance of the 
drying out of the heavier materials, yet it is not as radical and alarming 
in its fluctuations as the finer fuels such as moss and dead weeds. As 
a criterion of inflammability of the materials which compose the bulk 
of fuels for a white pine timber type fire, the top layer of duff seems 
to satisfy our requirements. 

Two other conditions also weigh in favor of top layer duff as an 
indicator of average inflammability in the white pine timber type of 
northern Idaho. By far the greatest proportion of surface area is 
covered by duff; more wind-blown embers and sparks will come to 
rest on the duff than on any other material except the green tree 
canopy; if this top layer of duff is non-inflammable these sparks will 
not spread into spot fires and the advancing flames of the main fire 
itself will be stifled or impeded by the moisture in the duff surface. 
The amount of moisture in the top layer duff, and the corresponding 
degrees of inflammability, are comparatively easy to determine. 

To summarize: In the most valuable timber type in northern Idaho 
the top quarter to half-inch layer of duff exhibits the effects of all 


‘the weather elements as they affect dryness and inflammability in the 


forest. Top layer duff picks up or loses moisture about as the average 


important fuel in this tvpe, and is in itself one of the most important 


receivers and carriers of fire.. The prevailing moisture content and 


the corresponding degree of ,inflammability of top layer duff are easy 


to determine. 


HIGH TEMPERATURES AS A REMEDY FOR LYCTUS 
POWDER-POST BEETLES 


By T. E. SNYDER 


Entomologist, Bureau of Entomology, U.S. Department of Agriculture 


Lyctus powder-post beetles cause extensive losses to the seasoned 
sapwood of hardwood lumber, implement handles, furniture, etc., 
especially ash, hickory and oak. Damage of this type is distributed 
widely throughout the world, many species of these beetles being 
carried from one country to another in the commercial products which 
they infest. 

The winged adult beetles lay their eggs in the pores of the wood and 
the larvae or grubs burrow through the wood and reduce the fiber to 
a flour-like powder. The different kinds of Lyctus beetles vary some- 
what in their habits and seasonal history, but there is a general simi- 
larity. They pass the winter as larvae in the wood, change to the rest- 
ing stage or pupae in the early spring, and: during late spring and 
early summer the adult beetles emerge from the wood and fly about. 
Under natural out-of-door conditions the eggs are laid in the pores 
of the woods soon after activity commences in the spring, but in 
storehouses, sheds or buildings kept warm and dry, the develop- 
ment may take place and the eggs may be deposited much earlier. 

Recent tests have demonstrated that kiln drying at high temperatures 
will kill the larvae of Lyctus powder-post beetles in infested wood. 
Kiln drying may be necessary when the more practical methods of 
prevention have not been carried out. Unlike, in the case of the red- 
headed ash borer, kiln drying will not render the wood immune to 
subsequent attack by Lyctus powder-post beetles and the same precau- 
tions have to be taken as in ordinary air seasoned stock. These pre- 
cautions, as well as simple remedies, will be briefly outlined before 
discussing the kiln drying tests. 

Damage and losses by Lyctus powder-post beetles to the sapwood 
of seasoned hardwood stock can be prevented by the adoption of a 
system of periodical inspection, classification by species and sapwood 
and heartwood stock, and the utilization of the older stock first. 
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Submergence of sapwood material in water for periods of four 
months or longer leaches out or changes the food values in the cells, 
y rendering the wood unfavorable and not liable to subsequent attack. 
Since the beetles lay their eggs in the pores of the wood, any 
J 
d 
“4 


substance which closes the pores of the wood may be effectively 
applied. Two coats of boiled linseed oil applied hot, varnish, shellac, 
paraffin wax, a mixture of resin and lampblack, or other fillers effec- 
tively close the pores and prevent oviposition. 
_. The heartwood is immune to attack by Lyctus powder-post beetles 
and should be used wherever possible. 

Simple remedies to use in case of small quantities of stock are trim- 
ming off and burning infested sapwood edges. Dipping in or spraying 
infested stock with orthodichlorobenzene will kill the larvae in the 


wood. 
The heat generated during the ordinary dry kiln operation is suffi- 


cient to kill certain borers infesting wood. Experiments by Dr. F.C. 
Craighead + have shown that the larvae of the red-headed ash borer 
(Neoclytus erythrocephalus Fab.) can be killed in any kiln process 
which can be considered practical for the seasoning of ash, regardless 
of the thickness. Such treatment will also prevent further attack by 


the red-headed ash borer. 
In the case of Lyctus powder-post beetles, however, the tempera- 


tures of the ordinary kiln process are not fatal to the larvae. Recent 
preliminary experiments conducted with the U. S. Navy Department 
have shown that higher temperatures are necessary and that subjecting 
seasoned wood to temperatures of 180° F. in dry kilns is an effective 
remedy. In order to kill the larvae in infested wood, it is necessary to 
run the infested material through the ordinary process and at the end 
of this operation have the temperature raised to 180° F. or over for a 
short period—one-half hour or longer depending on the dimensions. of 
the material,? or rather of the sapwood. According to the Forest 
Products Laboratory, under ordinary circumstances the mechanical 
properties of the wood will not be appreciably impaired by a tempera- 
ture of 180° F. maintained for an hour. The humidity should be such 


\ 


Craighead, F. C., and Lougborough, W. K. Temperatures Fatal to Larvae 
of the Red-headed Ash Borer as Applicable to Commercial Kiln Drying. Jour. 


of Forestry, Vol. 19, No. 3, pp. 250-4, March, 1921. \ 
2Tabulated statements giving details of experiments conducted in cooperation 


with the U. S. Navy Department is appended; these tests were conducted in 


California. 
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as to prevent a change in moisture content. Such severe treatments 
have been used upon 5 by 7 wagon bolsters without deleterious effect 
upon the strength and the Forest Products Laboratory frequently 


recommends in the interests of° good drying that the stock be given a 
preliminary steaming or high humidity treatment of temperatures 
considerably in excess of the initial drying temperatures. 

It must be remembered that this treatment is only a remedy and will 
not prevent later attack by Lyctus powder-post beetles and the kiln- 
dried stock must be periodically inspected and rapidly utilized or 
treated with linseed oil, varnish, etc., to close the pores of the wood. 

More complete and thorough kiln drying and steaming tests of 
infested material of different dimensions are to be made in the near 
future at the Philadelphia Navy Yard. 


HIGH TEMPERATURE KILN-DRYING TREATMENTS 


14,546 feet white ash, infested with the powder-post beetle, was 
treated at the dry kiln at the U. S. Navy Yard, Mare Island, Calif. 
The heat treatment was started at 2 p. m., June 14, 1921, and was 
maintained throughout the day and night until 12 o’clock noon, Satur- 
day, June 18. 


TEMPERATURE MAINTAINED IN DRY KILN 


Started heat 2 p. m., June 14. 1921. 


3:00 p, mm. 95- 
5:00 p. m. 100° 


June 15, 1921 June 17, 1921 
8:00 a. m. 100° 8:00 a. m. 146° 
10:00 a. m. 110° 10:00 a. m. 148° 
12:00 m. ie 12:00 m. 148° 
= 700 p. ae 3:00 p. m. 148° 
5:00 p. m. 130 5:00 p. m. 148° 

June 16, 1921 June 18, 1921 
8:00 a. m. 135° 8:00 a. m. 148° 
LOLOOna. ty 1s? = 9:00 a. m. 162° 
12:00 m, 142° 10:00 a. m. 166° 
3 :00 p. m. 142° Oe OGaetawe Ow 
5:00 p. m. 146 11:30 a. m. 180° 


12:00 m. 182° 


The above material was removed from the dry kiln June 21 and 
delivered on a flat car to be placed in quarantine. 
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o z 10, 401 fee rin ea No. 1 common, 38-inch, was 
ed at the U. S. Navy Yard, Mare Island, Calif., in the dry kiln 
a view of exterminating the powder-post beetle. The heat treat- 


was started at 3 p. m., June 22, and was maintained throughout 


Bary au pient until the afternoon of June 27 as indicated below: 


TEMPERATURE MAINTAINED IN DRY KILN 


_ Started heat 1:00 p. m., June 22, 1921 
3:00 p. m. 100° 


4:55 p. m. 110° 
June 23, 1921 
8:00 a. m. 135° 


June 25, 1921 


8:00 a. m. 132° 
10:00! a,.m. Joi. 
11 =50.a.. m.. 132° 
Afternoon 140° 


June 27, 1921 
8:00 a. m. 142° 
10:00 a. m. 160° 
12:00 m. 22 
3:00 p. m. 180° 
4:55 p. m. 182° 


HIGH TEMPERATURE KILN-DRYING TREATMENTS 


Hh 
AIR WS 


June 24, 1921 


:00 a. m. 148° 
700 a. m. 149° 
700 m. 142° 
:00 p. m. 142° 
:00 p. m. 141° 
S50) pis 141 
June 26, 1921 


142° all day Sunday. 


TEMPERATURE MAINTAINED IN DRY KILN 


Started heat Saturday, July 16. 


10:00 a. m. 100° 
12:00 m. 140° 


Afternoon and night 140° 


aie 


The above material was removed from the dry kiln and loaded on 
a flat car ready to be placed in quarantine. 


Approximately 16,141 feet of 1!4-inch ash was treated at the U. S. 
Navy Yard, Mare Island, Calif., in the dry kiln with a view of exter- 


“minating the powder-post beetle. 
Saturday, July 16, 1921, and maintained throughout the day and night 


until 5 p. m., July 22, as indicated below: 


The heat treatment was started 
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July 17, 1921, Sunday July 18, 1921 
9:30 a. m. 115° 8:00 a. m. 110° 
12:30 m. 110° 10:00 a. m. 125° 
4:30 p. m 110° 12:00 m. oa 
8:30 p. m. 102° . 2:00 p. m. 138° 
9:00 p. m. 102° 4:00 p. m. 140 
July 19, 1921 July 20, 1921 
8:00 a. m. 140° 8:00 a. m. 160° 
10:00 a. m. 146° 10:00 a. m. 150° 
ee m. 148° 12:00 m. 154° 
2:00 p. m. 150° 2:00 p. m. 154° 
4:00 p. m. 150° 4:00 p. m. 156° 
5:00 p. m. 150° 5:00 p. m. 156° 
July 21, 1921 July 22, 1921 
8:00 a. m. 156° 8:00 a. m. 156° 
10200)a> m6" 9:00 a. m. 160° 
12:00 m 156° 10:00 a. m. 162° 
2:00 p. m. 156° 11:00 a. m. 164° 
4:00 p. m. 156° 12:00 m. 168° 
5:00 p. m. 156° 1300 ‘peamest 70> 
2:00 p. m. 174° 
3':00)"p: me 1767 
4:00 p. m. 180° 
5:00 p. m: 180° 


The above material was removed from the dry kiln and loaded on 
a flat car ready to be placed in quarantine for observation. 


RELATIVE SUSCEPTIBILITY OF INCENSE CEDAR AND 


YELLOW PINE TO BOLE INJURY IN FOREST FIRES 


By Harry G. LAcHMUND 


Junior Pathologist, Office of Investigations in Forest Pathology, Bureau of Plant 
Industry, San Francisco, Calif. 


In the year 1921 the writer presented data! from studies in the mixed 


coniferous forests in California indicating that incense cedar suffered 


much heavier bole injury than any of its associates. More recent inves- 
tigations* have confirmed this relation and have provided a better basis 
for judging the relative damage by fire to incense cedar and yellow 
pine. The studies were conducted in 1921 in a section of the Modoc 
National Forest, California, burned over in a typical ground fire in 1920. 
The region is a tableland of volcanic origin at an elevation of about 
5,000 feet. The virgin stand consists for the most part of yellow pine, 
mixed in varying percentages with intense cedar. White fir, sugar pine, 
and Douglas fir are scattered through the forest in small numbers. The 
stand is mature and runs about 17,000 feet board measure to the acre. 
Reproduction is heavy in general, and ranges from 8 to 20 feet in height. 

There is sufficient evidence to show that ground fires have been 
frequent in the past throughout the region but that no fire of any 
consequence has occurred for a considerable number of years prior to 
1920. In general the damage resulting from fire over the burnt region 
is moderate. 

The following study is based on 141 yellow pines and 45 incense 
cedars of 6.5 inches d. b. h. and over two plots aggregating about 
51% acres. 

Despite the fact that the representation of yellow pine is about three 
times that of incense cedar a total of 67 old scars formed in fires 
previous to 1920 is almost equally divided between the two species. 
About half of the old scars on either species are of a serious nature. 
With few exceptions all are still open, and in every case the old open 
wounds had become enlarged by the 1920 fire through killing of the 
living tissues surrounding the old scar. The relative severity of exten- 


1Lachmund, H. G. Some Phases in the Formation of Fire Scars. Journ. For. 


ol. XIX, No. 6, p. 638. 1921. me, 
eat 131 G. Bole Injury in Forest Fires. (Submitted for publication.) 
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sions of old scars is graphically given in Figure 1. The graph shows 
that both minor and serious old scars on incense cedar are much more 
liable to heavy extension than those on yellow pine. 

The ratio of distribution of*riew lesions caused by the 1920 fire over 
number of yellow pines and incense cedars is more in keeping with the 
representation of both species than is the case for old scars. 204 new 
lesions were found on the 141 yellow pines against 78 on the 45 incense 
cedars. It should be noted, however, that of the new scars only 6 per 
cent were serious on yellow pine again 36 per cent on incense cedar. 
The relative liability of the two species to bole injury from fire becomes 
even more evident when they are compared by numbers of individual 
trees wounded. 


Fig. 1 Comparison of Yellow Pine and Incense Cedar. 
Relation of severity of extensions to old fire scars. 


YELLOW PINE INCENSE CEDAR 


Minor Old Fire Scars 1}, eee 
Serious Old Fire Scars EL —————) , | manmcmmacopmease t 


The percentages of old scars with serious and minor 
extensions are represented in black and white respectively. 

Incense cedar was found to have not only a higher percentage of its 
trees fire-scarred with 87 per cent against 69 for yellow pine but has 
suffered much the heaviest damage from all types of fire injury to the 
bole. It has 33 per cent of its trees seriously scarred in previous fires, 
against 12 per cent for yellow pine. 36 per cent of incense cedar have 
serious 1920 extensions to old fire scars against 3.5 per cent for yellow 
pine. 42 per cent of the incense cedar have serious new lesions against 
9 per cent for yellow pine. In other words, incense cedar has suffered 
much heavier injury throughout, in fires past and present. 

Differences in the structure and composition of wood and bark of 
the two species are, without doubt, largely responsible for such relation- 
ships.* In addition it seems that insects take an important part in 
causing the heavy damage suffered by incense cedar. ‘The most com- 
mon observed in the present study was a round-headed borer, presum- 
ably Hylotrupes amethystinus which was found present under the dead 
back coverings of practically all of the heavier injuries and of many of 
the smaller ones. In many instances it appeared that the borers were 


* See footnote 1. 


FOREST MANAGEMENT ON SWEDISH. ESTATE? 


By SvEN PETRINI 
TRANSLATED BY G. W. Hutt 


The Scandinavian forester’s excursion through the forests of Swe- 
den in 1921, included among other interesting examples of modern 
forestry, a visit to the largest estate in central Sweden, namely Erics- 
berg, located in the province of Ostrogothland. Ericsberg, entailed 
estate, has a beautiful park and imposing castle of historical interest, 
which dates back to the fourteenth century. 

The estate is a part of a larger forest complex under the same 
management. The area of the entire forest complex is 28,332 hec- 
tares (70,008 acres), of which 64 per cent is forest land, 10 per cent is 
unreclaimable land and 26 per cent is farm land. Of this area, Erics- 
berg estate proper constitutes 62.5 per cent or 17,647 hectares (43,606 
acres), having the same land distribution. 

The forest on the estate is for the greater part mature to old. There 
are for instance considerable areas with stands of from 200 to 300 
years old, a very large portion is from 100 to 150 years old, so that 
on more than 60 per cent of the forest area the age is over 60 years. 

It is, of course, impossible under such conditions to attain a normal 
age-distribution in one stroke. . The aim of the modern forest man- 
agement since it was introduced along rational lines in 1910, has been 
to concentrate the limited labor supply on such cuttings as would serve 
to stimulate increased growth and to keep as large areas as possible 
in mature forest and to pay less attention to reproduction cuttings on 
a large scale. ) 

Undoubtedly this principle has proved to be the right one. Only 
relatively small areas could be made ready by reproduction cuttings 
and if such cuttings had been large, it would have taken considerable 
time and expensive silvicultural work and at the same time a large 
loss in growth increment would have been unavoidable. After eleven 
years intensive cuttings, so much progress has been made that within 
a couple of years the respective stand will be cut over. The standing 
wood capital is of the best quality and the forest has been put in a 


*Skogvardsforeningens Tidskrift, May-June, 1922. 
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vigorous condition of growth, considering its age. The timber-cut 


consists of material of large dimensions, 2% per cent is charcoal wood, 
and fuelwood, the remainder is sawtimber. 

As good winters (with sufficient ice and snow) cannot be counted 
on and as the possibilities for floating logs are few, the technique of 
timber transport has been carried on to a great extent by mechanical 
means. The transportation is so arranged that the sawtimber is trans- 
ported during the winter by team to sawmill, lake, or river, while the 


smaller dimensions are teamed during the latter part of the winter to 


auto roads, to be carried later by truck to the railroad. 

In this connection, engineer Dahlgren had demonstrated the impor- 
tance of lowering the friction in vehicles. By using ball-bearings of 
a modern type, the cost of transportation can be considerably reduced. 
Putting in ball-bearings in wagon wheels has resulted in a 30 per 
cent increase of efficiency in road transportation. In teaming, it means 
that a larger load can be taken, and for auto-trucks it means a saving 
in benzine (or gasoline). 


] 
ECONOMIC EFFECT OF THINNING 


Experiments to demonstrate the economic effect of thinnings were 
carried out on two experimental areas in pine forest, 110 years old, 
mixed with spruce. Area I had been thinned in 1910-1911. Area II 
is not thinned. The age for both areas is 110 years. 

The unthinned area has 60 per cent greater number of trees than 
the thinned area, and the cubic content is 40 per cent higher. The 
value per hectar of the entire cubic volume, however, is only 14 per 
cent higher in the unthinned area, because the value per cubic meter 
here is eight kr. (about $2.20) while the value per cu. m. in the 
thinned area is ten kr. ($2.70). The growth-increment in cubic con- 
tent is greater on the thinned area in spite of the lesser wood capital, 
as the volume on area I gives an increment of 5 m® per hectare per 
year (2.02 cu. m. per acre), while area II only gives a return of 
3.5 m® per hectare (1.41 cu. m. per acre). Therefore area I gives a 
growth increment per year which is worth fifty kr. per hectare es 
$5.45 per acre), while area II returns only 28 kr. per hectare ($3.06 
per acre) on its greater wood capital. It follows from this that the 
thinned stand gives a much better rate of interest. Considering the 
comparatively old timber and the large dimensions, a high growth 
increment per cent could hardly be expected. But the thinned area 
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has twice as high rate of growth increment as the unthinned-—1.34 per 
cent against 0.67 per cent. It is worth pointing out that here it is the 
largest trees which grow most vigorously, so that the width of the 
growth rings is greater the larger the trees are, and this holds true to 
some extent also regarding the growth increment per cent. 

The quality increment per cent (increase of price per cubic meter 
on account of growing into larger dimensions) is for example for a 
pine of 35 cm. diameter outside bark, which grows to 40 cm. respec- 
tively, on area I, one per cent; on area II, 0.75 per cent per year. For 
a 25 cm. tree the comparison is 0.37 per cent and 0.12 per cent. 

In this investigation the increase in diameter growth per year has 
been considered as being constant—and the bark has been deducted in 
the calculations. 

Other thinning areas examined were located in 85-year mixed coni- 
fer forest, in 115-year mixed conifer forest with 540 m® per hectare 
(215 cu. m. per acre), and a value figured at 8,400 kr. per hectare 
($920 per acre), and in 80-year spruce forest of No. 1 site quality 
(forest experiment station’s area No. 546), where the average height 

_is 28.5 meters. Of the greatest interest, however, is the experiment 
area of 4 hectare (1.23 acre), which demonstrated both the success- 
ful regeneration of pine, which could be attained under shelter wood 
system on these lands and the growth increment possibilities of the 
older stand. This shelter stand, under which very fine reproduc- 
tion had come up to a number of 25,000 per hectare (11,214 per acre), 
of which 43 per cent are pine plants, consisted of not less than 400 
trees per hectare (161 per acre), half of which is pine and half spruce. 
The age of the stand is now 120 years and all the spruce and a third 
of the pine have now been marked for the reproduction cutting. A 
heavy thinning took place in the stand in 1912-13 and a comparison, 
which was carried out with regard to the growth increment during 
the seven-year period which has elapsed since the thinning, and the 
growth increment which accrued in a seven-year period just before 
the thinning, indicates a surprisingly strong effect of the thinning. 

It was found that the growth increment per cent of the basal area, 
during the seven-year period before the thinning, amounted to 0.94 
per cent, but during the following seven years it was 1.42 per cent 
per year. In order to ascertain whether the increase in growth had 
been concentrated only on the lower parts of the boles, which would 
constitute a depreciation in the form class, a stem analysis was under- 


ee stem analysis study, were a ly 
up A map of the reproduction be 
ie ee was AS exhibited. ApSPeCae Ruden m 


h the pine on the Ehcbers foieet ee an i trae sus- i ; 
d growth increment, shorter rotation periods would very likely = 
_ prove more economical. The interest return would, however, be =~ 
-€0 nsiderably better if a light-cutting were undertaken at the age of 75 =e 
years, when the growth increment, according to the stem analysis = 
as began to decline more definitely. As against this, Professor 


_ Amilon answered that the quality of the growth increase is a factor es 
_which at that age plays an important role. On these favorable lands, a 


_ quality material can and ought to be produced. g 
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REVIEWS 


Farm Woodlands. By James B. Berry. World Book Company, 
Yonkers on Hudson, New York. 1923. Pp. 425 + VI, fig. 163. $2.00. 


This volume is one of the New-World Agriculture Series, issued 
under the editorship of W. J. Spillman. It carries as its sub-title, 
“A Textbook for Students of Agriculture in Schools and Colleges 
and a Handbook for Practical Farmers and Estate Managers.” Pro- 
fessor Berry, the author, formerly Professor of Forestry at the Uni- 
versity of Georgia, is now County Vocational Supervisor at Meadville, 
Pa., under the Pennsylvania State Department of Public Instruction. 
The chief interest to foresters in this book is that it is an attempt to 
cover a branch of the field of education into which forestry is only 
just finding its way. 

The introductory chapter, “The Home Project in Woodland For- 

estry,” discusses briefly the desirability of including the subject of 
woodland forestry in the four-year training period in vocational agri- 
culture for high schools; “the content of the course being determined 
largely by farm, community, and regional needs and conditions.” It 
is suggested that in a community of diversified agriculture the subject- 
matter in forestry might well be introduced into the third year work. 
Eighteen woodland projects are then listed, of which three are elab- 
orated in considerable detail: “Reorganization of the farm woodland 
on a profitable basis (a program in silviculture), Turpentine Orchard- 
ing, and the Preservative Treatment of Fence Posts. “Classroom 
instruction is based upon a critical analysis of the projects of possible 
interest to the community and consists of a discussion of the scientific 
principles which underlie the practice of woodland forestry. 
In his project study ‘the boy works out the further application of tis 
technical knowledge to the specific needs of his project woodland. 
It is essential that the teacher should have definite knowledge of local 
conditions and keep clearly in mind the controllable factors of wood 
production. Unless he has had considerable experience in woodland 
management, he is in a position to derive as much benefit from the 
project as does the boy himself.” 

From this introduction one is led to expect a textbook especially 
adapted for use with such a course, notwithstanding the statement 
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4 that “the course of study outlined in the contents is merely suggestive 


in character” and that “each teacher must organize his own course 
based on local conditions.” Instead of this, with the exception of a 
few suggestions in one or two of the chapters’ and a list of notes on 
supervised practicums, Professor Berry attempts, in the other 388 
pages of the book, to cover pretty nearly the whole field of forestry 
as it concerns farm woodlands and other forest holdings of limited 
area. Certain of the chapter headings indicate the range of material 


included: Civilization and wood, forest influences, wood supplies of 


the world, the forest situation in the United States, stock taking, the 
improvement cutting, utilizing woodland products, the farm sawmill, 
woodland accounting, the production of turpentine, maple products, 
basket willow production, shade trees and their care, and clearing land. 

It is a difficult task to condense into one volume such a wide range 
of topics. The book bears evidence of much hard work on the author’s 
part . It is written in a good style and the illustrations are aptly chosen. 
Each chapter is followed by a list of references, for the most part to 
Forest Service and Experiment Station bulletins, and scattered through 
the text are tables from various authors that contain interesting data. 
Altogether the book brings together much useful information for 
readers not acquainted with the original sources. In various chapters, 
however, a considerable number of minor inaccuracies attract the eye 
of the professional forester. It is not necessary to enumerate these 
slips. A case in point is the statement on page 227 that circular 
quarter-acre plots may be laid out by “pacing out 60 feet from a central 
point.” It may be questioned, too, whether some of the examples 
taken from practice in the Southern States will not be judged by the 


_ average reader to be of wider geographical application than was prob- 


ably intended by the author. The context often fails to indicate that 
these examples apply only locally. 

It is perhaps not within the province of the reviewer to comment 
here on the general topic of forestry as a vocational subject in high 
schools, but to the writer it would seem that the program indicated 
by Professor Berry is more elaborate than can successfully be carried 
out. It is obviously not to be expected that the vocational teacher in 
a high school shall have had a thorough education in forestry, fol- 
lowed by practical experience in forest management. But without 
such training he could hardly hope successfully to guide high school 
boys in detailed forestry projects that require both knowledge and 
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skill to bring them to satisfactory fulfillment. As everywhere in 
forestry, too, the time element enters into this question, for few for- 
estry operations can be brought to completion in two, or even in four 
years. It may be questioned .whether, at any rate at the start, voca- 
tional teaching in forestry should not be considered rather from the 
standpoint of supplementary extension work in forestry as it is now 
conducted in many of the states under the general leadership of the 


Farm Bureau. 
The specific criticism of Professor Berry’s book is that it covers so 


wide a field that it would seem difficult to use it as a text in the 
solution of specific, local problems in forestry. It is, however, only 
by trial that progress is made in any new field. Professor Berry 
deserves credit for his attempt to meet what he feels to be a distinct 


need. 
The book is to be accompanied by three supplements containing 


guides for the identification of trees and of woods “in the three main 
forest regions of the United States,’ under the titles: Northern 
Woodlot Trees, Southern Woodland Trees, and Western Forest Trees. 
As the supplements were not ready for distribution when the book 
itself was sent for review, they have not been seen by the writer. 


Rese ia 


Range and Pasture Management. By Arthur W. Sampson, M. A., 
Ph. D., University of California. John Wiley & Sons, Inc. 

This volume is unquestionably more than welcome to a host of 
interests, among which naturally belong the student of range manage- 
ment, the stockman, Forest Service official, and, in fact, anyone 
connected with the growing of livestock and particularly sheep and 
cattle on Western range and pasture lands. 

The author, who needs no introduction, is well equipped to appre- 
ciate the problems confronting the livestock industry, for he is not 
only a scientific investigator, but a stockman as well. 

Very appropriately this book is dedicated to the author’s father, a 
present-day middle Western stockman farmer of no mean ability. 

The preface gives the book a three-fold purpose, namely: To 
encourage certain colleges to provide a place for this subject in their 
curricula; to aid those who are interested in the solution of certain 
problems in range management, and to serve as a text to those who 
desire a practical working knowledge of the subject, or those who 
may pursue technical grazing work as a profession. 
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There are four parts. Part I takes up the grazing industry and 
range conrol. ‘Two very interesting chapters deal with our methods 
of grazing control in the United States, and the several classes of 
grazing lands, such as National Forests, State and private lands. The 
author is evidently an advocate of the slogan “Eat more meat,” for 
he predicts the continuance of the meat-eating habit and expresses 
a doubt as to the popularity of meat substitutes. In reading the 
discussion of regions in which range lands are found, those living in 
the State of Texas are apt to voice just criticism at being left out of 
the Southwest. 

The first chapter describes, in a very striking manner, the cause 
and effect of over-grazing, and ends with a touch of romance on range 
wars. Among the more important points brought out in Chapter 2 
are the object and grazing policy of the National Forests, the increased 
carrying capacity of Western ranges, due to regulated grazing, and 
the leasing system and its benefits. 

Included in Part II is a wealth of information on pasture revege- 
tation and forage maintenance. Scores of stockmen have conjectured 
as to the feasibility of seeding range lands to cultivated, or native 
forage plants, that they might bring the range back, or increase the 
carrying capacity. A chapter devoted to this subject will enlighten 
many. Immediately following is found a chapter on natural reseeding 
and maintenance of range lands. This part is one of the most valuable 
in the book, from the standpoint of real worth to the rangeman, for 
it gives him the key to the situation. After having read that which 
comes under the heading “Requirements of Plant Growth” it is 
easy for one to appreciate why certain systems of grazing are con- 
ducive to forage production, while others are not. Strange as it 
may seem, we find that year-long protection on certain types does not 
accomplish the results with respect to reseeding that does the deferred 
system of grazing. The discussion of the palatability of mature forage 
is particularly interesting, and provides much food for thought. 

The farmer, whose stock are confined to the limits of a pasture 
fence will find the chapter on “Improvement and Management of 
Farm Pastures” to be very profitable reading. How many know the 
difference between a sod and a bunch grass? This point may not 
seem to be of signal significance until one reads in the discussion that 
the success or failure of a pasture depends on this knowledge and the 
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application of the corresponding management, which, for one or the 
other, is widely different. 

It has only been of recent years that those who have had to do 
with range and pasture lands have come to find out that many of 
these lands have, through excessive use and improper management, 
been gradually falling off in forage production. In many cases the 
awakening to this realization has been delayed until measures for 
the revegtation of such ranges will require years of careful and 
skillful management to bring them back to their former productivity. 
Chapter 6 of Part II tells in simple, every-day language just how one 
can recognize and correct a declining forage yield. It describes how 
destructive grazing can be recognized in its early stages before the 
productivity has been materially reduced, so that the stockman can 
apply the proper corrective measures as to the manner of stocking 
and thus check and remedy the impending damage. This has been 
made possible by the author’s practical application of the scientific 
study of plant succession, not heretofore recognized in this light. 

The two remaining chapters in Part I] give a very comprehensive 
list and descriptions of the principal introduced forage plants, both 
grasses and non-grasslike. This is not a treatise on botany, but a 
description of the plants with particular refrence to their adaptability 
and use, the soil and climatic conditions best suited to them, and 
where they may best be grown. 

Part III takes up range and pasture protection. It embodies a 
discussion of four of the principal agencies through which range and 
pasture lands are rendered less productive and offers practical 
protective measures relating to them. Throughout this part one finds 
that overgrazing plays its part and is a big influencing factor. In the 
chapter on “Control of Erosion on Range and Pasture” the author, 
who is an “erosion expert,” shows in a most unique manner just 
what erosion is, its influencing factors, and the power it exerts on 
vegetative cover. The average reader will find that he little realizes 
the intimate relation of erosion to plant growth and revegetation, 
which is brought out very clearly. Aside from the fact that we all 
know erosion is a destroyer, one of the many points emphasized and 
which is probably not generally appreciated, is the inability of eroded 
soils, due to their decrease in fertility and capacity for holding 
moisture, to produce anything like what non-eroded soils are capable 
of doing. The keynote of the entire chapter is struck when one reads 
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“Remove the upper dark layer of humus soil and you have taken the 
productive part, the part you pay for when you buy the farm.” The 
solution of the erosion problem is found at the end of the chapter 
summed up in five points, under the heading “How More Than Half 
of the Erosion Battle is Won.” Here we find again that successful 
range and pasture management depends primarily upon the proper 
control of stock. 

Those particularly interested in the use of the National Forests for 
_ grazing purposes will find good reading in the chapter on grazing and 
its relation to the future timber supply. Since the National Forests 
have been created chiefly for-the purpose of growing timber, and the 
interests of many stockmen are centered in their use as range lands, 
it is of interest to know that grazing on these lands, although recog- 
nized as a limiting factor to timber production, can be regulated so 
that the conservation and furtherance of our timber resources will 
not be impaired. It is interesting to note that very logically the 
author’s conclusion, as well as many others which are the result of 
exhaustive investigation in this phase of the work, have resulted in a 
system of regional application with respect to timber reproduction. So 
we find that in order to produce a satisfactory stand of reproduction, 
it is not advisable, in some regions, to graze sheep and goats, while 
the grazing of cattle and horses under the same conditions is safe. 
In another region it has been found that proper grazing, regardless 
of class of stock, is not detrimental to timber reproduction, and again 
it is pointed out that where artificial planting is necessary, exclusion 
of all classes of stock is paramount until reproduction is established. 

The chapter on “Burning of Pasture Lands and Its Effect on 
Forage Production” should reap, as a just reward, a long line of 
supporters, some of whom have possibly labored under what the 
writer terms “a common delusion.” After giving in a very vivid 
way the history of present-day burning, the author points out the 
why and wherefore of this practice, an analysis of which clearly shows 
that it does not take into consideration future productivity. Of the 
many salient facts brought out in the discussion of the “Eittects of 
Burning on Forage Production” either on grass lands, brush lands, 
or wooded pastures and forest ranges, are: That the soil is robbed 
of the plant food elements, essential to vegetative growth; that the 
better and highly-prized perennial forage plants are replaced iby 
inferior and unpalatable vegetation; that old growth serves both as 
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a feed and protection to the young growth, and finally that burning 
courts erosion. The use of goats for the purpose of eradicating brush 
is also mentioned, and it is shown how they accomplish good results 
without the ill effects of burning. 

Each year vast sums of money are expended in the suppression 
of forest and range fires. Few realizethe part grazing plays in fire 
protection. The subject matter under this heading tells how grazing 
reduces the fire hazard by the removal of a vast amount of inflam- 
mable forage, which, at the same time, is utilized to advantage. It 
has further been demonstrated that stock driveways have ofttimes 
served as adequate fire lines and breaks. Summed up we find that 
judicious grazing greatly aids and simplifies fire protection on forest 
and woodland ranges and, at the same time, increases the return 


from the land. 
The last three chapters in Part III have to do with stock poisoning 


plants. The first of these takes up their control, which is of most 
importance in the far West, where the losses from poisonous plants 
on the National Forest alone amounts to half a million dollars annually. 
Very probably we all know one or two stockman who still take their 
losses each year from poisonous plants as a matter of course, yet 
these same stockmen would not for one moment tolerate such a loss 
due to theft. Much has been done, particularly on our National 
Forests, to eradicate certain of these poison pests. After telling what 
poison is, and giving the important families of poisonous plants, as 
well as a statement concerning their palatability to certain classes of 
stock, there is given a number of practical suggestions, which, if 
followed out and observed, will help in the reduction of losses from 
this cause. Particularly is this true where a range having poisonous 
plants, harmful to one class of stock, is given over to that class of 
stock to which the plants would be harmless. Proper salting has been 
found to be of importance in controlling these losses, as well as 
proper handling. It is also pointed out that natural salt or alkali 
licks whose deposits do not contain the essential chlorine elements 
are entirely unsuited to stock, and in no way take the place of common 
salt. Range stock should have sufficient salt for their needs at all 
times. A paragraph is devoted to the various methods of eradicating 
stock poisoning plants. The second chapter relating to this subject 
gives a very detailed and comprehensive write-up on the principal 
stock poisoning plants, with particular reference to their distribution, 
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' distinguishing characteristics, symptoms of poisoning, parts and 


amounts of the plant necessary to cause death, best means of control 
and finally, remedy, if any. A very useful condensed table is given 
at the end, relative to symptoms and remedy for poisoning caused by 
five of the most common plants in this category. In conclusion, 
poisonous and mechanically injurious plants of secondary or local 
importance are dealt with, in which is given a goodly amount of data 
on numerous plants with which extensive feeding experiments have 


~ been carried on to determine their toxic qualities. 


It seems as though there should have been a place in the book for 
general range improvements, other than those relating to stock water 
development. In Part IV, under the heading “Development of 
Watering Places for Range and Pasture Stock,” the author places. 
none too much emphasis on the importance of availability and distri- 
bution of stock water. This has a bearing not only on the welfare 
of the stock with respect to the distance they are required to travel 
to obtain feed and water, but of equal or even more importance is 
the proper maintenance of an even forage stand and even utilization 
of the forage crop, which is not possible where watering places are 
situated too far apart. The figures on water requirements of stock 
are interesting and of value. Those relating to the distance between 
watering places on level, rolling, and mountainous range are generally 
accepted by stockmen and range experts. Under the development 
of watering places, both natural and artificial, there are many helpful 
points and much useful data. It is thought that there are yet to be 
found many localities where experimentation with flood tanks, or 
earthern reservcirs constructed to catch flood water for stock purposes, 
would prove to be practical. The cost figures on wells and pumping 
equipment are perhaps too low as compared with present day prices. 

In taking up the subject of range reconnaissance, the author limits 
himself to one chapter. Although brief, the discussion is very meaty, 
and much to the point. Perhaps too much so for. the beginner. 
However, anyone interested in this subject can gain from the pages 
a good general idea as to the object, data required, procedure, and 
final analysis. The details and actual carrying out of the work are 
of course best learned in the field with a reconnaissance party. 
Possibly it would have been well to have included a write-up sheet 
on which the proper vegetative data had been recorded and worked 
up, and in connection with this a small palatability table for the species. 
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listed on the write-up sheet. It is thought that by means of these 
illustrations a somewhat clearer understanding of the forage factor 
and its relation to the forage acre could have been had. The beginner, 
who has had timber reconnaissance work, will find the paragraph on 
timber and grazing reconnaissance compared very helpful. Perhaps 
a paragraph could have well been employed in a discussion of the 
relative accuracy of the three methods given under “Methods 
Employed in Obtaining the Data.” 

With respect to grazing capacity we find that due to variables and 
uncontrollable factors, the grazing capacity factor is very difficult 
to determine. This can be well appreciated by those who have had 
experience in certain sections of the southwest, which are subject to 
severe periods of drouth. Heretofore grazing capacity figures have 
been generally derived through estimates made by those who have 
had long years of experience with certain particular range lands. 
Naturally only a comparatively few individuals were capable of 
making reliable estimates of this kind. This limiting factor rendered 
accurate estimates of this kind difficult to obtain. The method now 
generally accepted and used by the Forest Service, in which the 
grazing capacity is based on reliable reconnaissance figures together 
with forage acre requirements of stock, eliminates this difficulty to 
a great extent and renders much needed data available in good form 
that would not otherwise be obtainable. Range men should be par- 
ticularly interested in the acreage required to maintain certain classes 
of stock year-long under different conditions. These figures are the 
results from careful observations on widely different classes of range. 
A table giving in cow units the year-long grazing capacity of the 
National Forests from 1907 to 1921, inclusive, shows conclusively 
that regulated grazing results in increased carrying capacity. There is 
a long list of the salient points to be considered in range and pasture 
inspection. Anyone concerned with this work will find this subject 
dealt with in a very thorough manner. 

Among present-day investigators, few, if any, are in a_ better 
position than the author to discuss the subject ““Research Methods in 
Range and Pasture Management.” While of only passing interest 
to the stockman, who cares more for results than how they are 
obtained, these pages will appeal more particularly to the investigator 
and student of rangement management. In them the reader is given 
an insight into the detail and technique required to accomplish this 
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phase of the work. It is by means of study involving work of this 
character, that many of the important and practical problems in range 
and pasture management are solved. 

The book is concluded with a chapter on “Suggestions for Instruc- 
tion in Pasture Management and Livestock Production.” ‘The pro- 
spective student will appreciate it for it tells him in great detail just 
what his educational requirements are and what should be embodied 
in his courses of instruction. The subject matter and extensive outline 


_~ should be of no less interest in educational circles, not only because 


it is new, but because it gives specialization of this sort a place in 
the modern educational institution. 

Readers will do well to take advantage of the literature referred 
to in the bibliography at the end of each chapter, which is in itself an 
education. Of special note are the many excellent and well-chosen 
photographic illustrations, which go to enliven and enhance the value 
of the book. At the end is an index which deals with the subject 
matter most exhaustively, and which renders it a ready reference. 

The author is most assuredly deserving of high commendation for 
producing this, the first book of its kind, one which fills a distinct need. 

J. D. ScHOELLER. 


Fire Losses, Locomotive Sparks. By L. W. Wallace, M. E., 
Executive Secretary American Engineering Council of the Federated 
American Engineering Societies; former Professor Railway Mechan- 
ical Engineer, Purdue University. Barr Erhardt Press, Inc., New 
York, 1923. 

This book embodies the result “‘of some five years of intense inves- 
tigation of locomotive sparks and their relation to fires occurring along 
the right of way of American railways.” 

It is unquestionably the best treatise on the subject which has been 
produced. Foresters will find the work interesting and instructive 
reading. The conclusion of the writer may come as a distinct surprise 
to those individuals who have been in the habit of assigning all fires, 
starting within several hundred feet of a railroad line, to locomotive 
sparks as the cause of origin. 

All phases of the subject are covered, among which may be men- 
tioned the regulation of railroad fire hazard by State control and 
yoluntary measures, descriptions of the modern steam locomotive, 
development of and problems connected with the locomotive spark 
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arrester, locomotive fuels and fuel combustion, spark material forma- 
tion, the ignition properties of locomotive sparks, distribution of loco- 
motive sparks, and locomotive spark fire prevention. 

Portions of the book dealing with the fire-carrying characteristics, 
the ignition powers and distribution of locomotive sparks, will prove 
of particular interest to foresters. 

The average annual loss to the railroads from railroad fires is given 


as about $12,000,000. In addition the extra costs for patrol, legal 


and other expenses, must bring the total up to between $15,000,000 
to $20,000,000 a year. 

In discussing spark arresters Mr. Wallace stresses the necessity 
of “consistent, regular, and thorough front end inspection and main- 
tenance service” as essential if the ejection from the locomotive stack 
of large sparks is to be prevented. Draftac netting with 3/16 inch 
by 3/4 inch openings and strands of wire .135 inch in diameter is 
advised as furnishing good draft area and at the same time possessing 
strength and durability. Sparks larger than 3/16 inch in diameter 
cannot pass through this netting. 

In testing the ignition properties of sparks carefully arranged field 
and laboratory experiments were conducted to determine the temper- 
ature at which locomotive sparks usually strike the ground and also 
the temperature at which sparks ignite combustible materials. 

Paraffin, cotton fleece, and very dry excelsior and grass were used 
to test the ignition power of the sparks. The conclusions regarding 


the ignition power of sparks are so significant that they are quoted as 
follows: 


“1. It is only when the temperature of sparks reaches 1,000° that 
they begin to possess the power to ignite combustible materials. At 
temperatures near the 1,000° lower limit this fact is confined to the 
larger sparks, those 1/2 inch or greater in size. 

“2. It is only the larger sparks, 7/16 inch to 5/8 inch, abnormal in 
size, that become a menace between 1,000° and 1,400°. 

“3. At temperatures beyond 1,400° with stimulating air currents 
the chances seem fair to start a fire if a spark of sufficient size comes 
in contact with dry combustible material in a properly loose and 
divided state, such as dead grass and pine needles. The experimental 
data show, however, that a spark, to possess the faculty of keeping 
‘alive’ long enough to do this upon reaching the ground, must be 
larger than 1/4 inch. Smaller sparks, when heated above 1,400°, 
showed a tendency to burn themselves out so that they virtually 
amounted to ash before they travel far.” 


4 
A 


REVIEWS | dais ey | 833 


In regard to the temperatures at which sparks reach the ground, 
the author concludes that this temperature is not so high as 1,000° 


gu Even at temperatures of 1,000° to 1,200° F. it is only sparks 
_ greater than 1/4 inch in diameter which are capable of starting a fire. 
dy Fifty-six pages are devoted to the experiments bearing on the dis- 
_ tribution of locomotive sparks. These tests led to definite conclusions 
__as to the distances to which sparks of various character were dispersed. 


ey few of the more significant are given verbatim. 


“1. The great bulk of all locomotive sparks, i. e., 83.5 per cent fall 


‘ within the 50-foot zone paralleling the railroad track and fully 98 per 


cent fall within the 100-foot zone. 

“2. The material which falls beyond the 100-foot zone consists of 
fine specks, dust, and the like which is harmless. 

“3. Practically all sparks of definite weight and bulk fall within the 
65-foot zone, and the greatest portion of these falls within the 50-foot 
zone.” 


Wind velocity, when greater than 20 miles an hour, influences the 
distances to which sparks are carried, but its influence is felt chiefly 
in scattering the finer material. The effect of wind velocity on the 
larger and heavier sparks appears negligible. 

It is unfortunate that all the tests were conducted with locomotives 
equipped with spark arresting devices in proper repair. Since in prac- 
tice most of the forest fires set originate from locomotives with defec- 
tive spark arresters, it would be interesting to run a series of tests 
using a locomotive without a spark arrester for the purpose of deter- 
mining the distribution of heavy sparks capable of starting fires. 

The effect of wind velocities of from 20 to 40 miles per hour on the 


_ distribution of large sparks should also be further investigated by 


field tests. 

In considering locomotive spark fire prevention, the author advises 
that the maximum size of spark escaping from the stack be kept below 
1/4 inch in diameter. The best means of accomplishing this without 
impeding the draft is through use of Draftac with 3/16 inch by 3/4 inch 
openings. Unless such netting is regularly inspected and maintained, 
sparks of large enough size and sufficiently hot temperature will 
escape and cause fires. 

Since all sparks large enough to ignite inflammable material fall 
within a distance of 100 feet from the center of the track, a fire line 
of that width kept free of inflammable material would prevent railroad 
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fires even though spark arresters were defective or not installed. Fires 
originating at distances greater than 100 feet from the center of the 
track cannot have been set by a spark from a railroad locomotive.’ 
These are logical deductions, if the conclusions reached by Mr. Wal- 
lace, after years of experimentation, are accepted. In this connection 
the following quotation from a statement? by Mr. C. P. Wilbur, State 
Forester of New Jersey, is of interest: 

“In ten years’ experience in New Jersey I know of but two instances 
when fire has started on a well-kept fire line or run into the woods, and 
of but one case where fire has been thrown by a locomotive beyond the 


110 feet of fire line. In all of these instances it was in the flat southern 
country where the wind has uninterrupted sweep.” 


All evidence of scientific character at present available indicates that 
fires set by locomotive sparks are confined to zones close to the rail- 
road tracks. And yet only recently a judgment was rendered making 
a railroad corporation liable for a fire which originated between 700 
and 800 feet from their track. 

If the belief, that most fires arising within several hundred feet of 
a railroad are railroad fires, has a basis of fact it is high time such 
basis was established. 

For the present, the evidence so ably presented in Fire Losses, Loco- 
motive Sparks by Wallace makes a strong case for limiting railroad 
liability to a narrow zone. Protection against railroad fires, particu- 
larly the construction and maintenance of fire lines, should be planned 
so as to utilize Mr. Wallace’s conclusions. RoC ee 


Natural Reproduction of Western Yellow Pine in the Southwest. 
By G. A. Pearson. U.S. Department of Agriculture Bulletin 1105. 


“The purpose of the study * * * is to determine what meas- 
urcs are necessary to secure natural reproduction.” The climatic 
conditions in particular on the Coconino and Tusayan National Forests 
in Northern Arizona are admitted to be very unfavorable to regenera- 
tion after logging, and as early as 1904 Leiberg noticed considerable 
areas where no regeneration had taken place for from 20 to 25 years; 
therefore, if the Forest Service can solve the problem under these 
unfavorable conditions, regeneration on other more favorable areas 
will be easy and certain. 


“Proceedings of the Northeastern States Forest Fire Conference held at 
Albany, N. Y., February 25 and 26, 1920, p. 62. 
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_ The author mentions “eight more or less interrelating factors” 


affecting regeneration; (1) seed supply, (2) climate, (3) soil, (4) 


herbaceous vegetation, (5) cutting, (6) brush disposal, (7) grazing 
and (8) miscellaneous enemies. 

_ Seed crops are said to occur every 3 to 5 years, but because of the 
unfavorable climatic conditions at least 8 pounds per acre is con- 
sidered a minimum annual seed requirement for average conditions, 


-and Pearson argues that it is therefore necessary to have 3 to 5 seed 


treees per acre at least 21 inches in diameter breast high. If this is 
so and the next cut occurs in from 30 to 40 years, it would be inter- 
esting to know just what the loss in merchantable timber will be during 
this period. Even if this speedy second cut is practicable from the 
standpoint of relogging, it is possible that on many of these areas the 
reproduction period may last 30 to 40 years, or that regeneration will 
not be obtained at all within a reasonable period, and that planting may 
ultimately become necessary on portions of the forest. 

The most important factor affecting regeneration seems to be cli- 
mate; mainly because the rainfall is deficient and because it often 
occurs at the wrong time. Good second-growth is usually secured on 
sandy or gravelly soil. Compact clay soils are distinctly unfavor- 
able. * * * “Properly regulated grazing appears to be the more 
practical means to control herbaceous vegetation,” which is generally 
unfavorable to the new crop of seedlings because of root competition 
and shade. This agrees with the conclusions made 20 years ago in the 
chir pine forests of the Himalaya Mountains in British India. Prop- 
erly regulated grazing can help regeneration, but improper sheep graz- 
ing is at present the largest controllable obstacle to reproduction of 
western yellow pine in the National Forests of the Southwest. It is 
of historical interest to note that as early as 1905-1906-an attempt was 
made by the reviewer to restrict sheep grazing after logging on the 
S. and M. sa’e areas in the interest of better regeneration. 

Another important factor is root competition which often prevents 
young growth 50 to 75 feet from the base of the tree. Therefore, the 
conclusion is made that too many seed trees are almost as bad as too 
few—“4 to 5 choice seed trees. * * * promise to give the best 
reproduction.” Occasionally under favorable conditions the number 
of seed trees may be reduced to 3, but “the best results can be secured 


by the selection method of Cuthine 7 2a = 


The author advocates piling and burning brush invariably when 


- 
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there is advanced growth. Where there is little or no regeneration 
scattering seems to be preferred to pulling tops or lopping. Piling 
and burning is also advocated on bunch grass areas except on over- 
grazed or denuded clay soils or steep slopes. Exact data on loss of 
regeneration from diseases, insects and rodents do not appear to be 
available. : 

Pearson gives rules for the reproduction of western yellow pine 
under these unfavorable conditions: 


“Encourage advance reproduction by instituting rigid protection 
against fire and grazing damage 10 years before a proposed cutting. 
Graze by cattle or horses sufficiently to hold grasses in check, but 
avoid overgrazing. Until it is demonstrated that sheep can be grazed 
with consistent safety to pine seedlings, they should be excluded from 
areas which are being restocked. 


“Tf adequate advance growth occurs at the time of cutting, leave in 
addition to blackjacks only such trees as are needed for fire insurance 
and to seed up stump patches. If reproduction is lacking at the time 
of cutting, at least 4 good seed trees per acre above 20 inches in 
diameter should be left, unless natural conditions are known to be 
favorable, in which case the number may be reduced to 3. 


“Burn the brush after logging wherever tall grass or other luxuriant 
ground cover occurs, and in all cases where reproduction is estab- 
lished, unless the brush is distinctly needed to check erosion. Where 
ground cover is light or of low stature, the brush may be scattered or 
pulled, though piling and burning is usually preferable. On compact 
soils, where ground cover has been destroyed, and on other bare soils, 
scatter the brush lightly. 


“Keep out fire; kill rodent pests, including porcupines, gophers, rats,. 


pine squirrels, rabbits, chipmunks, and mice; be on the lookout for 
disease and insect infestations.” 


Tce NV ee 


Decays and Discolorations in Airplane Woods. By J. S. Boyce. 


U.S. Dept. of Agriculture Bulletin 1128. February, 1923. Pp. 51,. 
7 color plates, 9 half tones. Bibliography of 75 numbers. 


This bulletin describes the more important decays and discolorations: 


to which woods used in aircraft construction are subject. Although 


aircraft woods are specifically mentioned, possibly because the study 
upon which the subject matter is based was on airplane woods, the 
Bulletin has a much wider application, indeed instructors in pathology 


; 
; 
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and wood technology will find it admirable for reference use and in 
large part as a text. 

A clear distinction is made between defects and discolorations not 
due to decay, and discolorations indicating the presence and extent of 
dangerous fungi. Among the woods receiving attention are the most 
important airplane woods and their substitutes—spruce, Port Orford 
cedar, Douglas fir, white pine, western hemlock, true firs, yellow 


_ poplar, basswood, ash, maple, oak mahogany, walnut, birch and others. 


The list really includes many of our principal commercial species. 

About eight pages are devoted to a discussion of general defects, 
such as diagonal grain, brashness, compression wood, compression 
failures, shakes, pitch pockets, etc., and the relation between density 
and strength, the effect of steaming dried wood, the desirability of 
seasoning, and faulty design and assembly. 

Nearly thirty pages discuss color comparisons, that is, variations in 
color, natural color changes, color as an index of strength; discolora- 
ticns caused by wounds and fungi and those of a chemical nature. 
Among the wound discolorations are those resulting from lightning 
and sapsuckers, each being given detailed description. Economically, 
discolorations caused by fungi are the most important. That part of 
the bulletin devoted to these would of itself serve as a good student 
text. The causes and control of the several types of stains and decays 
are very carefully described and the importance of searching for 
incipient decay is emphasized. Among the decays described are the 
ring-scale fungus, sulfur fungus, velvet-top fungus, incense-cedar 
dry rot, Indian paint fungus, ash Fomes, false tinder fungus, oak 
fungus, and dry-rot fungus. 

Adding greatly to the value of the bulletin are seven plates showing 
very truthfully in colors the appearance of eight of the most important 
discolorations caused by fungi. It is said that few if any other 
U. S. D. A. bulletins have so many color plates. EK. 


A Study of Deciduous Fruit Tree Rootstocks with Special Reference 
to their Identification. By Myer J. Heppner, University of California 
Publications, Technical Paper No. 6. June, 19238. University of 
California -Press, Berkeley, Calif. Pp. 25, plates 6. 


Although primarily a horticultural topic the subject of this publica- 
tion is of interest also to wood technologists inasmuch as it is con- 
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cerned with the microscopic structure of root stocks. As is well 
known, many valuable varieties of fruit and nut trees are grafted on 
root stocks of other varieties or even species, thus combining the 
fruiting habit of the one with the root vigor of another. The species 
or variety of root stock used has not always been made a matter of 
record in the past with the result that if the combination root stock 
and scion prove to be a desirable one the grower is at a loss to know 
how to repeat it. Consequently it becomes desirable to determine 
methods for the identification of root stocks. 

In this bulletin the author has made a study of the possibility of 
basing this identification on the external characteristics of root por- 
tions and on their anatomical structure. A survey of existing litera- 
ture must have been discouraging because it seemed “to indicate that 1 
the identification of the various deciduous fruit root stocks by mor- 
phological or historical characters would be practically impossible.” 

As a result of the investigation, however, he has been able to detect 
slight variations more or less constant in nature, and upon such as 

are easily interpreted he has prepared a key for distinguishing between 

the principal species of root stocks used in California. The key is 
based first on ray widths, then on the presence or absence of calcium 
oxalate crystals in cells directly under the cork layer and the character 

of the ray extensions into the cortex or the size of the cortex cells, 
Further differentiation is based.largely on bark color, bark taste, or 

the relative size of lumen and cell wall; lenticels, tracheal and wood 
parenchyma characteristics, etc. The material used in the investiga- 
tion included specimens of almond, apricot, peach, cherry, plum, pear, 
apple, and quince. The key endeavors to separate these and several 

of their varieties. It was found that certain species of roots of strik- 
ingly different above-ground characters had very similar underground 
characteristics, also, “ecological variations cause marked differences 


in gross morphological and certain anatomical features of fruit tree 
root stocks.” 


Six plates carrying 19 photomicrographs are appended. A list, 
which should be helpful to others making a microscopic study of the 
anatomy of a wood stem or root, is given in the text covering the 
many characteristics examined by the author, such as number and 
arrangement of bast fibers, ratio between width and length of cork 
cells, cell width of medullary rays, character of pitting, size, arrange- 
ment, and number of trachea, and many others. Heke 
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Oleoresin Production. By Eloise Gerry. Bulletin 1664, US, 
Dept. of Agriculture. 


This bulletin describes an investigation undertaken to obtain by 
means of microscopic study, information on the changes which result 


from turpentining in the wood of the pines. “ Changes produced by 


turpentining which were registered in the internal anatomy of the 
pines were studied, not only in the completed annual ring at the end of 


_the season, but also particularly in specimens obtained periodically 


throughout the year.” This method of attack brought out some very 
interesting and useful information. For example, it was determined 
that the gum which exudes during the first weeks of a newly chipped 
tree comes from the normal resin ducts or passages already present, 
and that it is often a month or more before new resiniferous tissue 
has been formed to add to the yield. This disproves a belief that the 
heavier yield experienced where a single streak is made some weeks 
in advance of the regular chipping is due to the formation of secondary 
resin ducts immediately following wounding. The resin ducts formed 
after wounding, once the formation of resiniferous tissue has begun, 
are more numerous than normally. This secondary tissue adds mate- 
rially to the flow of oleoresin, but the author says “it seems doubtful 
if they make up the chief source of the commercial crude turpentine,” 
a belief based on earlier Forest Service experiments. The three 
methods under experiment were (1) the standard method of the 
cooperator, (2) double chipping, and (3) narrow chipping. Wood 
samples, from a point midway between the corner and peak of each 
streak were taken periodically. These were examined under the 
microscope and a study made of the progress of growth during the 
chipping, the prevalence of resin ducts, the number of tracheids, etc. 
Each of the three methods of chipping was judged, not only by the 
amount of resin obtained, but also by its effect on the vitality of the 
trees as indicated by the wood tissue produced and as revealed by 
ihe microscope. It was demonstrated “that those methods which con- 
serve the vitality of the tree and its responsive power, under stimu- 
lation such as is given by turpentining, insure the greatest produc- 
tion of oleoresin.” ‘The effect of turpentining on the wood structure 
was found to be nothing in the w ood formed before turpentining, but 
in the wood formed after turpentining began there was considerable 

modification: the resin passages were found to be more numerous than 
normally and they formed earlier in the growth ring. The effect in 


number of years;” (3) narrow chipping was found to result in hig’ 
sustained yields, little reduction in wood formation, high production 
resiniferous tissue, low death rate and unreduced responsive vigor, 
addition, there is greater ease of operation. 

_ The bulletin is well illustrated with photomicrographs of ona 
sections showing the effect of turpentining on the structure of the 
wood. ; Fos 
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commerce—Lumber division. Trade information bulletin no. 110.) 


W ood-using industries 


Canadian pulp and paper association. Canada’s pulpwood resources. 27 p. diagrs. 
Montreal, 1923. 


Holbrook, E. A., and others. Timbering of metal mines. illus., pl. Wash., D. C., 
1923. (U. S.—Dept. of the interior—Bureau of mines. Bulletin 215.) 
Forest by-products 


Gonggryp, J. W. On bleeding balata. 12 p. Georgetown, Demerara, Colonial 
secretary’s office, 1923. 


Wood Technology 


Southern pine association. Southern yellow pine: a manual of standard wood 
construction. 9th ed. 186 p. illus. New Orleans, La., 1923. 
Auxiliary Subjects 
Description and travel 


Gilman, I. A. Alaska, the American northland. 343 p. illus. iN 
N. Y., World book co., 1923, Be te, el eae 
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na—Conservation commission. Map showing points of interest in Indiana. Pa 
Indianapolis, 1923. (Publication no. 27, revised.) | ee 


_ Periodical Articles a 
_ Miscellaneous periodicals ae ; 
_ American review of reviews, Nov. 1923—Letchworth park, by G. S. Brooks, 
___-—p. 524-8; Palisades interstates park, by W. B. Shaw, p. 529-31. 
_ Annals of botany, Oct. 1923.—On the seedling structure of Acer pseudoplatanus, — 
ae by H. S. Holden and D. Bexon, p. 571-94. : i ; 


s _Botanisches _archiv, Mar. 15, 1923—Ueber die hharzbildung in holz und rinde 

ee der koniferen, by A. Franck, p. 173-84. 

Botanisches archiv, Sept. 1, 1923—Zur anatomie der holzgange von Pinus sil- 

4 vestris, by E. Muench, p. 195-200. 

Bulletin of the Pan American union, Dec. 1923.—Planting mahogany in Vene- 

zuela, by C. D. Mell, p. 599-601. 

Bulletin of the Torrey botanical club, Nov. 1923—Further notes on trees and 
shrubs of the southeastern United States, by W. W. Ashe, p. 359-63. 

Country life, London, Oct. 13, 1923——Oaks, by W. J. Bean, p. 499-501. 

Field illustrated, Nov. 1923—Reforesting denuded areas, by S. R. Winters, p. 
12-14, 48. 

Garden magazine, Nov., 1923—The tropics of the old world, by E. H. Wilson, 

~ p. 170-3. 

Gardeners’ chronicle, Dec. 1, 1923—The cedar grove on Mt. Lebanon, by A. 
Henry, p. 325-6. 

Industrial and engineering chemistry, Nov., 1923—Effect of acids and salts upon 
the hydrolysis of wood, by E. C. Sherrard and W. H. Gauger, p. 1164-5; 
Partial hydrolysis of white spruce cellulose, by E. C. Sherrard and G. W. 
Blanco, p. 1166-7. 

Journal of insurance and financial statistics, Oct., 1923—Norwegian forest fire 
insurance, by H. E. Carison, p. 65-6. 

4 Literary Digest, Nov. 3, 1923—Women and planes vs. forest fires, p. 44-8. 

; Mining congress journal, Nov., 1923—Mine timbering costs increasing, p. 420-22, 

National wool grower, Nov., 1923—Higher grazing fees result of re-appraisal, 
p. 13-15. ; ; 

Nation’s business, Nov., 1923—Our interdependent industries; wood, by C. F. 
Talman, p. 26-30. 

Nature magazine, Aug., 1923—The pin oak, by L. W. Brownell, p. 112-14; 
America’s glory of palms, by M. E. Hardy, p. 115-18; The submerged 
forest, by N. C. McLoud, p. 124. 

Nature magazine, Sept., 1923—The red oak, by L. W. Brownell, p. 164-5. 

Nature-study review, Nov., 1923—Trees to plant at school on arbor day, by G. 
Vaughn, p. 329-31; The longleaf pine, by W. G. Bailor, p. 359-60. 

Parks and recreation, Sept.-Oct., 1923—Our national parks, by R. W. Toll, p. 
44-8: Forest reservations, by F. Dunlap, p. 61-2. 70 
Popular mechanics, Dec., 1923—Arrtificial “wood” may save shrinking timber 
supply, p. 831; One-man power pump used to fight forest fires, p. 843; 
Forests turned into stamps to supply nation’s needs, p. 889; Pulling stumps, 

p. 958. iyi 

Radio broadcast, Nov., 1923—Protecting our wealth of timber, p. 9-10. 

Rhodora, Oct., 1923—Naturalized occurrence of Prunus padus in America, by 
ae. Long, D. 169-77: Notes on trees and shrubs of the southeastern United 
States, by W. W. Ashe, p. 179-83. 
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Scienti merican, Nov., 1923—Squeezing softwood to make it hardwood, p. 

ie ee Pee a wood that resists the attack of the teredo, p. 319; Forests 
and fertility, p. 329. 

Scientific American, Dec., 1923—Trees and climate, by H. de H. Haig. p. 699. 

South African journal of industrie’,*Oct., 1923—The Union’s plywood industry; 
its position and prospects, p. 459-61 

Sunset magazine, Oct., 1923—Warren Harding’s bequest: he leaves to the far 
west an emphatic endorsement of the conservation policy, by W. V. Woehlke, 
p. 9-11, 104-5. 

U. S. Dept. of agriculture. Official record, Nov. 14, 1923—Estimate of big game 
animals on forests, p. 1. 


Weekly underwriter, Nov. 3, 1923—Uncut timber insurance, by L. S. Murphy, 


p. 883. 

Trade journals and commerce reports 

American lumberman, Nov. 17, 1923—The engineer in the lumber business, by 
J. J. Donovan, p. 40-1; Colombia’s great forest resources, by R. Hendrickson, 
p. 75. 

American lumberman, Dec. 1, 1923—Recommendations as to standard sizes and 
grades of lumber are explained by the central committee, p. 44-5, 65. 

American lumberman, Dec. 8, 1923—Correspondence relating to standardization 
principles and committee’s recommendations, by C. Hill and J. W. Blodgett, 
p. 48-9, 58-9. 

Color trade journal and textile chemist, Oct., 1923—Researches in artificial silk 
industry, by E. Cagliostro, p. 135-8. 

Cross tie bulletin, Oct., 1923—Quantity of wood treated and preservatives used 
in U. S. in 1922, by R. K. Helphenstine, Jr., p. 1-6. 

Hardwood record, Nov. 25, 1923—Domestic and foreign trees in mammoth ex- 
hibit at Field museum, Chicago, p. 35-6. 

Naval stores review, Nov. 24, 1923—How microscopic study of the pines con- 
serves the forests, by E. Gerry, p. 6. 

New York lumber trade journal, Nov. 15, 1923—The identification of Douglas fir 
wood, p. 47. 

Paper trade journal, Nov. 15, 1923—Poplar wood as a substitute in the manu- 
facture of groundwood, by W. A. Munro, p. 60. 

Southern lumberman, Oct. 27, 1923—Overhead skidding in the southern Appala- 
chians, by A. Koroleff, p. 39. 

Southern lumberman, Nov. 3, 1923—Timber taxation, past and present, by A. Gen- 
nett, p. 39-40; Reforestation, by R. S. Maddox, p. 41; Shrinkage of lumber, 
by it) Ga Norcrosssene4ie2: 


Southern lumberman, Dec. 8, 1923—Hardwood standardization, by C. N. Perrin, 
p. 43. 


Timber trades journal, Nov. 3, 1923—The shrinkage of wood, by H. Stone, p. 
1293-7. 

Timber trades journal, Nov. 10, 1923—The larch tree, p. 1433. 

Timber trades journal, Dec. 1, 1923—The timber trade of Lithuania, p. 1609. 

Timberman, Nov., 1923—Fourteenth Pacific logging congress, p. 39-40, 49-136; 
Redwood. regrowth on cut-over lands, by S. Berry, p. 41-2; Fire-fighting 
organizations in logging camps, by C. S. Cowan, p. 51-3; Fire-fighting organi- 
zation and equipment, by W. D. Humiston, p.-54-5; Relative humidity and 
forest fire prevention, by J. V. Hoffman, p. 56-7; Experiences with spark 
arresters, by W. Rae, p. 57-8; Logging railroad construction, by W. Ryan, 
p. 64-70; Construction of log flumes, by A. H. De Wolf, p. 72-77: Forestry 
and the logger, by E. T. Allen, p. 77-82; Minimum requirements for referes- 
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tation, by P. Z. Caverhill, p. 82-4; Keeping Montana’s forests productive, by 

R. P. McLaughlin, p. 84-6; Logging engineering education, by H. Winken- 

werder, p. 100; Portable pumps for fire-fighting, by E. F. Ross, p. 108, 

Reforestation in the redwoods, by W. G. Corbitt, p. 110-14; Minimum re- 

quirements for Douglas fir region, by G. H. Cecil, p. 116-18; Construction 

of logging railroad bridges, by J. O’Hearne, p. 118-19; A home-made spark 
arrester, p. 151; French colonial forests, p. 152-4; Useful timbers of tropical 

America, by G. McCarty, p. 156-8; High lead and reproduction in pine 

stands, by E. N. Munns, p. 172-4: Australian imports from the United 

States, by H. D. Tiemann, p. 175; Alaska national forests, by B. F. Heintzle- 

man, p. 188-91; National forest timber management, by J. F. Preston, p. 

202; Weather forecasts aid in forest fire control, by H. R. Flint, p. 204-6; 

Western woods for cores in veneered panels, by T. R. Truax, p. 244-5. 

U. S. commerce report, Nov. 12, 1923—American exports and imports in Septem- 

ber, p. 422-3. 

U. S$. commerce report, Nov. 26, 1923—Forest resources of Czecho-slovakia, by 
H. L. Groves, p. 567. 

U. S. commerce report, Dec. 3, 1923—Railroad ties in France, by A. M. Thackara 
and G. F. Wadley, p. 614. 

U. S. commerce report, Dec. 10, 1923—Lumber exports and imports in October, 
p. 697; Southern yellow pine and Douglas fir in the United Kingdom, by 
A. V. Dye, p. 697-8. 

West Coast lumberman, Nov. 1, 1923—Country faces shortage of paper and pulp 
material, by J. F. Preston, p. 32-3. 

West Coast lumberman, Nov. 15, 1923—Timber taxation, by C. S. Chapman, p. 
36-7, 47; The modern reciprocating gang saw machine as a lumber producer, 
by E. P. Armstrong, p. 70-3. oe 

Wood preserving news, Nov., 1923—How wood is treated : brief description of 
the standard processes, p. 179-81; Specification for cross-ties, by American 
railway engineering association, p. 183-5. ‘ 

Wood turning, Nov., 1923--Ford’s great Michigan mill, p. 12-16; Progress in 

factory lumber grading studies: a report prepared by the Forest products 

laboratory, p. 17-18. 


Forest journals 
American forestry, Dec., 1923—Our Christmas tree, by E. G. Cheyney, p. 707; 
A forest policy the immediate necessity, by H. S. Graves, p. 708; Balancing 
the forest ledger, by W. B. Greeley, p. 709-13; Forest festivities, by Cac 
Butler, p. 714-15; The shop where old men turn boards into toys, by Wer: 
Matthews, p. 716-18; The moose butchers of Kenai, p. 719-20, 750; Chrismas 
landscapes, by A. H. Carhart, p. 723-6; A merry Christmas for the birds, by 
E. H. Forbush, p. 730-5; What about the Winneshiek bottoms, Dp. 738, 745 5 
The ranger rides an open trestle, by E. A. Woods, Dp. ae 743, Ge 
Should we use Christmas trees, by F. W. Besley, p. 741-3; Skippers O : 
Christmas tree ship, by M. Levin, p. 746-7; Mistletoe: the insidious enemy o 
trees, by W. J. Perry, p. 748-9; A living tree that tells the Christmas aon 
by A. M Higgins, p. 751-2; The dedication of the Rothrock memorial ta S 
) 752: Good-bye, chestnuts, by C. F. Thurston, p. 753; Reddy Junior an 


S 754-5, 765. 
the lookout, by P. A. Thompson, p. 754-5, 
iété ié i .. 1923—A propos de 
i centrale forestiére de Belgique, Oct., i 
go Soils E. Provis, p. 543-55; Note sur le dépérissement des ormes, 
fe C JE Quairiére p. 555-9; Commerce d’importation et d’exportation des 
bois en 1921, p. 559-73. | . | 
ie ; 923—L,arboretum 
i iété centrale forestiére de Belgique, Nov., 192 t 
eas ie ey Quairiére, p. 585-97; Les peupliers et la restauration 
eee ee Goblet d’Alviella, p. 598-608; La sylviculture au Japon, by 


> 
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E. R., p. 609-14; Rensiegnements pour les adjudicataires de coupes de bois © 
dans les territoires occupés, p. 618-24. 

Bulletin de la Société forestiére de Franche-Comté, Sept., 1923—Conférence sur 
Vintroduction du sapin pectiné aux basses altitudes, by Perrin, p. 72-8. 

Forest leaves, Dec., 1923—The father of Pennsylvania forestry, by R. Ye 
Stuart, p. 84-6; The forest fire season in southern Pennsylvania, by E. A. 
Ziegler, p. 86-7; Protecting New Brunswick's forests, by E. L. Chicanot, 
p. 88-90; Wild black cherry in northern. Pennsylvania, by J. N. Morton, p. 
92-4; Reforesting denuded timber land a means of reducing freight and 
material costs of roof support, by E. S. Stackhouse, p. 94-6. : 

Forstwissenschaftliches centralblatt, Nov., 1923—Die herkunit der pfalzischen 
kiefern, by Kiinkele, p. 401-15; Buche und linde, by H. Saussenthaler, p. 
415-18; Der dauerwaldgedanke, by H. Hausrath, p. 419-21; Hohenstamm- 
zahldurchforstung und freie durchforstung, by Heck, p. 421-7. 


Indian forester, Nov., 1923—State control of private forests, by S. A. Vahid, p. 
583-7; Field crops in taungya plantations, by J. B. M. Adam, p. 597-600. 


Journal forestier suisse, Dec., 1923—Les allures de l’accroissement, by H. 
Boiley, p. 229-36. 


Journal of forestry, Oct., 1923—The attitude of the forestry profession toward a 
national forest policy, by R. S. Hosmer, p. 543-52; The federal income tax 
and forestry, by R. C. Hall, p. 553-62; Problems of the forest chemist, by 
L. E. Wise, p. 563-8; Investigation of taper as a factor in measurement of . 
standing timber, by W. G. Wright, p. 569-81; Division of the national forests : 
into working circles, by J. F. Preston and I. F. Eldredge, p. 582-7; The in- ; 
ferior species in the white pine type in Montana and Idaho, by E. Koch, p. 
588-99; Notes on ‘quebracco colorado, by W. D. Durland, p. 600-3; The 
supply of raw material for the paper manufacture of France, by L. Vidal, p. 
604-13; The forests of Czechoslovakia, by C. Siman, p. 614-16; Bud worm 
infestation in the northwest, by T. E. Snyder, p. 655; San Mateo county 
saves redwood grove, p. 656; Morehouse parish in Louisiana enters reforesta- 
tion contract, p. 656-7; Swedish commission to investigate government opera- 
tion of sawmills, by J. Erichsen, p. 657-9; The German wood market by the 
end of 1922, by J. Erichsen, p, 659-61. 

Journal of forestry, Nov., 1923—Dr. Joseph Trimble Rothrock, by H. S. Drinker 
and others, p. 669-76; Forestry exhibits and some of the problems in their 
construction, by I. L. Lee, p. 677-82; A revelation in forest mapping, by A. H. 
Hodgson, p. 683-92; Some results of demonstrations of cleaning and thin- 
ning in farm woods, by W. M. Baker, p. 693-9; Significance of a 255-year 
age class in an eastern Kentucky forest, by F. W. Haasis, p. 700-4; 
Making forestry pay its way, by A. C. Silvius, p. 705-8; The 
recovery and growth of loblolly pine after suppression, by H. H. Chapman, p. 
709-11; Notes on the compositon of even aged stands, by F. S. Baker, p. 
712-17; Observations on the results of artificial forestry in Germany, p. 
718-22; Bole injury in forest fires, by H. G. Lachmund, p. 723-31; Use of 
fertilizers in a coniferous nursery, by T. S. Hansen, p. 732-5; The fire pro- 
tective associations of Idaho and Montana, by R. N. Cunningham, p. 736-41; 
The problem of development of the North Carolina forest fire organization, 
by W. D. Clark, p. 742-9; General C. C. Andrews, 1829-1922, p. 771; John 
Wietoncme yeni da ae 

North woods, Sept., 1923—The Lake States experiment station, p. 12-14. 


Quarterly journal of forestry, Oct., 1923—Summer meeting in France, 1923, by 
@ IE Stone, p. 170-90; Report on the forestry exhibition, Royal agricultural 
society’s show, Newcastle-on-Tyne, July 3d to 7th, 1923, by W. H. Bennett, 
p. 195-202; The first work in afforestation, by W. Forbes, p. 203-7; How to 
combat injurious insects, by F. J. Green, p. 208-24; Experimental sample 
plots, by M. L. Anderson, p. 225-31; The hardy walnuts, by W. Dallimore, 


* The Giles men have feed ered to membership in 
- effective December 8, 1923: a 


MEMBERS 
Joseph E. Abbott, Toms River, N. J. C. J. Hash, Kalispell, Mont. 
Leonidas Coyle, Trenton, N. J. William Lindsay, Trenton, N. J. 


Walker B. Tilley, Albion, Calif. 


SENIOR MEMBERS 


R. W. Ayres, Susanville, Calif. Leonard E. Newman, Concord, N. H. 
-C. E. Behre, Amherst, Mass. Oliver M. Porter, New York City. 
James F. Dubuar, Wanakena, N. Y. C. E. Rachford, Washington, D. C. 
Raymond J. Hoyle, Syracuse, N. Y. | Arthur W. Sampson, Berkeley, Calif. 
G. H. Lentz, Syracuse, N. Y. H. M. Sears, Bristol, Team. 
John B. Taylor, Butte, Mont. 
Associate MEMBER 
Axel H. Oxholm, Washington, D. C. 


NEw York SECTION — 


The summer meeting of the New York Section was held at Cran- 
berry Lake, N. Y., August 16 and 17%. Col. H. S. Graves spoke on the 
national forestry program, O. Meyer read a paper on the yield and 
growth of spruce, and a paper by A. B. Recknagel on the growth of. 
white spruce in the Adirondacks was read. §S. T. Dana outlined the 
plans of the new Northeastern Forest Experiment Station, and reso- 
lutions were adopted favoring the organization of an advisory “forest 
research council” to cooperate with the station. It was suggested that 
a joint meeting with the New England Section be held at Petersham 
Mass., next summer. 


WALTER S. ROHDE 


Notice has been received of the accidental death of Walter Stewart 
Rohde, of Wilkes-Barre, Pennsylvania, November 22. Rohde was 
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~ elected Member of the Society October 18, 1923. He was born May 


13, 1897, was educated in the Wilkes-Barre schools and graduated from 
the Pennsylvania State Forest Academy at Mont Alto in 1919, with 
the degree of Bachelor of Forestry. From March, 1920, until his. 


death he was employed as forester by the Spring Brook Water 


Company of Wilkes-Barre. 
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THE AMERICAN LUMBER INDUSTRY 


Embracing the Principal Features of the Resources. Distribution, and Utilization 
of Lumber in the United States. 


By NELSON COURTLANDT BROWN, B.A., M.F. Professor of Forest Utilization, The 
New York State College of Forestry, Syracuse University; formerly United States Trade 
Commissioner to Europe for the National Lumber Manufacturers’ Association and the 
United States Department of Commerce. ? 


A practical every-day aid for those engaged in the lumber industry, and a reliable source 
of reference for the general public interested in national phases of this industry—its 
economics, statistics and merchandising. methods, and the part they play in our national 
welfare. Also an excellent textbook for courses in forest schools. 


279 pages. 6 by 9. 35 figures, and a Map showing the progress of the lumber industry. 
Cloth, $8.00. 


Second Edition, Thoroughly Revised and Reset 


LOGGING—The Principles and General Methods of Operation in the United States. 


By RALPH CLEMENT BRYANT, F.E., M.A., Manufacturers’ Association Professor of 
Lumbering, Yale University. 


In this book the chief facilities and methods for the movement of the timber from the 
stump to the manufacturing plant are discussed at length, especially logging railroads. 


The second edition has been partly rearranged, and recent developments have been fully 
described, in order to bring the text matter right up to date. 


556 pages. 6 by 9. 165 figures. Cloth, $4.50. 
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By RALPH C. HAWLEY. 


358 pages. 5% by 8. 82 figures. Cloth, $4.00. 


THE VALUATION OF AMERICAN WOODLANDS 
By K. W. WOODWARD. 


253 pages. 6 by 9. 18 figures. Cloth, $8.00. 
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558 pages. 6 by 9. 88 figures. Cloth, $5.00. 
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| The New York State College of Forestry 


A 
SYRACUSE UNIVERSITY 
Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 

For further information address 


FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD UNIVERSITY 


Department of Forestry Bussey Institution 


Offers specialized graduate training, leading to the degree of 
Master of Forestry, in the following fields: Silviculture and Manage- 
ment, Wood Technology, Forest Entomology, Dendrology, and (in 
co-operation with the Graduate School of Business Administration) the 
Lumber Business. 

For further particulars, address 


RICHARD T. FISHER Jamaica Plain. Massachusetts 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, leading 
to the degree of Bachelor of Science in Forestry. ote 
Opportunities for a full technical training, and for specializing in problems 
of th= Northeastern States and Canada. 
Joun M. Briscor, Professor of Forestry 
C. W. L. CHAPMAN, Instructor in Forestry 


For catalog and further information, address Joun M. Brtscoz, Orono, Maine. 


Evergreens for Forestry Planting 
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The North-Eastern Forestry Co. 


Cheshire, Connecticut 
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YALE SCHOOL OF FORESTRY 


ESTABLISHED IN 1900 “ee 
DUATE DEPARTMENT OF YALE UNIVERSITY. The two years’ techni 
ee Hs ares Sie eral practice of forestry and leads to the degree o 
MASTER OF FORESTRY. Special Spreriaines in all branches of forestry for 
ADVANCED AND RESEARCH WORK. For students planning to engage in forestry 
or lumbering in the Tropics, particularly tropical America, a course is offered in 
TROPICAL FORESTRY. Lumbermen and others desiring instruction in special aub- 


led : ‘ 
ject Oe STUDENTS. A field course of eight weeks in the summer is available for 
those not prepared for, or who do not wish to take the technical courses. 


For further information and catalogue, address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the RocKies 


THE COLORADO SCHOOL OF FORESTRY 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical 
forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of 
Science at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 
SEND FOR A PROSPECTUS. 


SCHOOL OF FORESTRY 
UNIVERSITY OF IDAHO 


Offers thorough training in Practical Forestry, preparing for Federal, State 
and private work. Opportunity is given for specialization in General Forestry, 
Logging Engineering and Forest Grazing. 

A Forest Ranger Course, covering one year of eight months is maintained; also 
a Special Short Course of twelve weeks. 

No tuition charge is made for any of the above courses. 

A course in Lumber and Its Uses is given by correspondence for which a nom- 
inal fee is charged. ADDRESS— 


Dean, School of Forestry, 
University of Idaho, 
Moscow, Idaho. 


AMERICAN FOREST REGULATION 22? Pases 


6 by 9 Inches 


Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
rotations, normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. a 

Part. 2. Four chapters on correlations of regulation and growth in extensive American 
forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 

Appendix: Forestry management in nine European States after Martin, financial rota- 


‘tions after Endres, data on forest managemet on American National Forests and on Savoie 
forests, France. 


Paper Edition, $2.75—Cloth Edition, $3.25 


If postpaid, add 25 cents. _A discount of 10 per cent allowed students on cash orders 
of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 postpaid) 
has been established for the paper edition of American Forest Regulation without part 2, 
which may be too advanced for the needs of some forest schools. 

Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 


(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


We build all ines ok overhead and ground skidding systems. 


Our Auto-Lubricating Logging Blocks have run 28 davs, giving 
perfect lubrication without refilling oil reservoir: 


‘ CATALOGS UPON .REQUEST 


Lidgerwood Manufacturing Co. 


96 Liberty Street. New York 
CHICAGO * SPATTLE 
Woodward, Wight & Co.. Litd.. New Orieans. La. 


“Relative / Susceptbttty of Incense Cedar and Yellow Pi e to 
Injury in Forest Fires.......0..0; 


: tee x . Perry G. Lachmund. 
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Forest Manasernert on Swedish Estate. 
ay ws ee Sven -Pettini. 
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Reviews 


Current Literature pe oe 
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Society A fladres ok os ees 
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Sy ate of American Foresters for 1923. 


